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Repeated injections of a fusion protein containing the superantigen 
staphylococcal enterotoxin A (SEA) combined with a Fab fragment of a 
tumor-specific antibody is a highly efficient immunotherapy for mice 
expressing lung melanoma micrometastasis . In the present study, the 
systemic and local immune responses generated by this therapy were analyzed 
at a cellular level. Two distinct but coupled immune reactions occurred 
after repeated therapy. Tumor necrosis factor and macrophage inflammatory 
protein-1 alpha and -1 beta were immediately synthesized, in the absence of 
T lymphocytes, at the local tumor site in the lung. This was followed by 
the induction of VCAM-1 adhesion molecule expression on pulmonary vascular 
endothelial cells. Concurrently, the early response in the spleen was 
characterized by the induction of selective T cells producing interleukin 
(IL)-2. The primed and expanded SEA-reactive V beta 3- and V beta 
11-expressing T lymphocytes accumulated to the tumor area only after 
Fab-SEA therapy and were not present in the lung when SEA, Fab fragment, or 
recombinant IL-2 was injected. The tumor-infiltrating T cells produced 
large amounts of interf eron-gamma, but no IL-2 or Th2 type of lymphokines 
were detected at the tumor site in the Fab-SEA-targeted antitumor immune 
response. These results emphasize the necessity to investigate several 
sites of antigen presentation to elucidate the effects of immunotherapy. 
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Superantigens (SAg) are a family of bacterial and viral proteins 
with strong immunostimulatory properties. SAg bound to major 
histocompatibility complex (MHC) class II molecules activate a high 
frequency of T cells and represent the most potent known activators of T 
cells to date. To explore the use of SAg for T cell-based tumor therapy we 
have created a tumor-reactive SAg by engineering a fusion protein composed 
of a tumor-reactive mAb (C215Fab) and the bacterial SAg staphylococcal 
enterotoxin A (SEA) . A point mutation D227A was introduced at the major MHC 



class II binding site in SEA to reduce systemic toxicity. Treatment of 
tumor bearing mice with the Fab-SEA D227A fusion protein resulted in 
profound antitumor effects with a markedly reduced toxicity as compared 
with the wild-type Fab-SEIA fusion protein. The reduced toxicity was 
probably due to a weak distribution of the SEA D227A fusion protein in 
tissues with a high MHC class II expression and low systemic cytokine 
levels as exhibited in mice and rabbits. The data presented demonstrate the 
efficacy of immunoconjugates containing a mutated SAg in directing a T cell 
attack against tumor cells with minimal systemic immune activation. 
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BACKGROUND: The bacterial superantigen staphylococcal enterotoxin A 
(SEA) is an extremely potent activator of T lymphocytes when presented on 
major histocompatibility complex (MHC) class II molecules. To develop a 
tumor-specific superantigen for cancer therapy, we constructed a 
recombinant fusion protein of SEA and the single-chain variable fragment 
(scFv) of the FU-MK-1 antibody, which recognizes a glycoprotein antigen 
(termed MK-1 antigen) present on most carcinomas. MATERIALS AND METHODS: We 
employed recombinant DNA techniques to fuse recombinant mutant SEA to an 
scFv antibody derived from FU-MK-1 and the resulting fusion protein 
(SEA/FUscFv) was produced by a bacterial expression system, purified with a 
metal-affinity column, and characterized for its MK-l-binding specificity 
and its antitumor activity. RESULTS: The SEA/FUscFv fusion protein retained 
the reactivity with MK-l-expressing tumor cells, introduced a specific 
cytotoxicity of lymphokine-activated killer T-cells to the tumor cells, and 
consequently suppressed the tumor growth in a SCID mouse xenograft model. 
CONCLUSION: This genetically engineered SEA/FUscFv fusion protein may serve 
as a potentially useful immunotherapeutic reagent for human MK-l-expressing 
tumors . 
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Cancer-homing toxins are a group of man-made cytotoxic molecules 
targeting cancer cells. In the past decade they have demonstrated potential 
as cancer therapeutics. These molecules contain a toxin, natural or usually 
derivatized, connected to a cancer-homing module, such as a monoclonal 
antibody or growth factor or their derivatives. Various cancer-homing 
toxins have been designed and tested in cell-lines, animal-models and 
clinical trials. We review some of these data and discuss ways to better 
design cancer-homing toxins in the light of advances in cancer genomics, 
antibody-engineering techniques and computational algorithms . 
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Superantigens such as the staphylococcal enterotoxin A (SEIA) 
are among the most potent T cell activators known. They bind to major 
histocompatibility complex (MHC) class II molecules and interact with T 
cells depending on their T cell receptor (TCR) V beta expression. 
Superantigens also induce a variety of cytokines and trigger a direct 
cytotoxic effect against MHC-class-II-positive target cells. In order to 
extend superantigen -dependent cell-mediated cytotoxicity (SDCC) to 
MHC-class-II-negative neuroblastoma cells, SEA was linked to the 
anti-ganglioside GD SUB 2 human/mouse chimeric monoclonal 
antibody (mAb) chl4.18. Ganglioside GD SUB 2 is expressed on most 
tumours of neuroectodermal origin but is expressed to a lesser extent on 
normal tissues. The linkage of chl4.18 to SEA was achieved either with a 
protein-A--SEA fusion protein or by chemical coupling. Both constructs 



t 



induced T-cell-mediated cytotoxicity towards GD SUB 2 -positive 
neuroblastoma cells in an ef f ector-to-target (E : T) -ratio-and dose-dependent 
manner in vitro. To reduce the MHC class II affinity of SEA, a point 
mutation was introduced in the SEA gene (SEAm9) that resulted in 1000-fold 
less T cell killing of MHC-class-II-expressing cells as compared to native 
SEA. However, a protein-A-SEAm9 fusion protein mediated cytotoxicity 
similar to that of protein-A--SEA on chl4 . 18-coated, MHC-class-II-negative 
neuroblastoma cells. Taken together, these findings suggest that 
superantigen-dependent and monoclonal-antibody- targe ted 
lysis may be a potent novel approach for neuroblastoma therapy. 
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The superantigen Staphylococcal enterotoxin A (SEA) 
conjugated to tumour- specific monoclonal antibodies (mAb) 

directs T cells to lyse tumour cells in the absence of major 
histocompatibility complex (MHC) class II. In contrast, the conjugate 
bound to MHC class Il-negative tumour cells did not activate resting T 
cells to proliferate. The SEA-C215 mAb conjugate, when presented on 
the CA215 antigen-expressing Colo205 cells, required either signalling with 
CD28 mAb or CHO cells expressing the natural CD28 ligand, B7, to activate 
the T cells. The CD28/B7 co-stimulatory effect was further enhanced when 
the B7 and the tumour antigen were present on the same cell, decreasing the 
superantigen amount required for activation with a factor of 10 SUP 4 
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The bacterial superantigen (SAg) staphylococcal enterotoxin A (SEA) 
is a potent inducer of CTL activity and cytokine production in vivo. To 
engineer SAg for cancer immunotherapy, we genetically fused SEIA to a Fab 
fragment of the C215 tumor-reactive antibody. Strong reduction of lung 
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125I-TSST-1 binding to MHC class II and abrogated TSST-l-induced T cell 
mitogenesis and TNFalpha secretion in human peripheral blood mononuclear 
cells. Purified GST47-64 also inhibited 125I-TSST-1 binding in a 
dose-dependent manner. These findings suggest that GST47-64 may have 
potential as a recombinant peptide vaccine or TSST-1 receptor inhibitor 
against TSS. 
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ABSTRACT: Assessment of T cell activation has traditionally been performed 
by measuring proliferation as a function of 3 (H) -thymidine incorporation, 
or secretion of cytokines from activated peripheral blood mononuclear 
cells (PBMC) in culture. An alternative method for detection of 
proliferation at the single cell level utilizes incorporation of 
bromodeoxyuridine (BrdU) , an analog of thymidine, into cellular DNA. 
After appropriate fixation and permeabilization of the cells, a 
monoclonal antibody (mAb) against BrdU conjugated with 
a fluorescent dye is employed to measure by flow cytometry the 
incorporated BrdU. Here, we report a flow cytometric procedure which can 
be used for the simultaneous detection of BrdU incorporation, activation 
markers such as CD69 and CD25, and intracellular cytokines in T cell 
subsets from activated PBMC. Our observations are consistent with the 
proposal that cytokine synthesis and cell proliferation occur 
sequentially in CD4+ T cells stimulated with the superantigen 
staphylococcal enterotoxin B (SEB) . The majority of cells 
expressing the cytokines IFN-gamma and IL-2 at 48 h appear to have 
undergone DNA synthesis, however all proliferating cells do not express 
IFN-gamma or IL-2. The methods presented in this report offer a unique 
approach for studying simultaneous expression of key cellular activation 
events in phenotypically resolved lymphocyte populations. 
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methicillin-resistant Staphylococcus aureus (MRSA) . Here, we analyzed the 
activation and the response of TSST-l-reactive Vbeta2sup + T cells in NTED 
patients during the acute and recovery phases and in asymptomatic infants 
exposed to MRSA. In the acute phase, Vbeta2+ T cells were anergic to 
stimulation with TSST-1 and underwent marked expansion, but by 2 months 
after disease onset, their numbers had declined to about 10% of the control 
level. Although the percentage ofVbeta2sup + T cells in the ten 
asymptomatic neonatal MRSA carriers was within the control range, these 
individuals could be divided into two groups on the basis of Vbeta2sup + 
T-cell activation. Vbeta2sup +CD4sup + T cells from three of these infants 
(Group 1) highly expressed CD45RO and were anergic to TSST-1, whereas in 
the other seven asymptomatic neonatal MRSA carriers (Group 2), these cells 
expressed CD45RO at the control level and were highly responsive to 
stimulation with TSST-1. The serum anti-TSST-1 IgG Ab titer was negligible 
in the four NTED patients in the acute phase and the three asymptomatic 
neonatal MRSA carriers in Group 1, but it was high in the seven 
asymptomatic carriers in Group 2. We suggest that maternally derived 
anti-TSST-1 IgGs helps to suppress T-cell activation by TSST-1 and protects 
infants from developing NTED. 
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Monoclonal antibodies have been developed for cancer therapy 
because they specifically target tumor-related antigens. The current design 
of antibodies and delivery strategies seeks to overcome the obstacles 
encountered in delivering antibodies to their targets. Protein 
engineering techniques to humanize murine antibodies diminishes the 
immune response, which develops against murine monoclonal 
antibodies, allowing for multiple doses. Antibodies linked to 
vasoactive substances or conjugated to liposomes increase 
antibody and drug localization to tumors. Altering the sizes of 
antibodies and the methods by which they are conjugated to 
radioactive isotopes have delineated methods to increase efficacy and 
decrease toxicity. Tumor growth factors increasingly are being targeted by 
antibody-based therapeutics. To enhance immune activation of 
cytotoxic effector cells, bispecific antibodies and antibodies 
linked to superantigens are being examined. Prodrugs are being 
converted to their active compounds at the tumor site by antibodies 
conjugated to enzymes. Finally, intrabodies which can bind to 
intracellular proteins and are important for the malignant phenotype of the 
cell, are being developed. 
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dose escalation was suspended when two patients treated in a companion 
repeat dose Phase I study experienced DLT at the 4 ng/kg dose level. 
Multiparameter analyses on all patients treated in the two companion 
single-dose and two-repeated-dose Phase I trials revealed that the levels 
of patients' pretreatment anti-SEA antibodies protected against toxicity at 
a given drug dose. By jointly considering weight and the baseline anti-SEA 
concentration in a patient, it is possible to assign a PNU-214565 dose that 
will induce systemic cytokine release (a surrogate test to assess for the 
presence of uncomplexed drug and its ability to induce systemic cellular 
activation) without DLT. This pharmacodynamically based dosing scheme will 
be tested in future repeated-dose clinical trials and will define maximally 
tolerated doses of this powerful new immunotherapy approach. 

Record Date Created: 19981022 

Record Date Completed: 19981022 



8/7/58 (Item 3 from file: 155) 

DIALOG (R) File 155 : MEDLINE ( R) 

(c) format only 2003 The Dialog Corp. All rts . reserv. 

11317450 98196941 PMID: 9537591 

Repeated treatment with antibody-targeted superantigens strongly 
^inhibits tumor growth. 

Rosendahl A; Kristensson K; Hansson J; Ohlsson L; Kalland T; Dohlsten M 
Pharmacia and Upjohn, Lund Research Center, Sweden, 

alexander . rosendahl@eu . pnu . com 

International journal of cancer. Journal international du cancer (UNITED 
STATES) Apr 13 1998, 76 (2) p274-83, ISSN 0020-7136 Journal Code: 
0042124 

Document type: Journal Article 
Languages : ENGLI SH 
Main Citation Owner: NLM 
Record type: Completed 

Superantigens (SAg) are microbial proteins with the capacity to 
activate a large proportion of T cells. We have developed a novel approach 
for cancer immunotherapy by genetically fusing the SAg staphylococcal 
enterotoxin A (SEA) to a Fab-fragment of a tumor-specific antibody. 
Repeated exposure to SEA induces a state of unresponsiveness including cell 
deletion and functional hyporesponsiveness , i.e., anergy. In this study we 
have developed improved therapeutic schedules to allow repeated injections 
of Fab-SEA, limit development of immunological unresponsiveness and promote 
maximal anti-tumor response. Four daily injections of Fab-SEA to mice 
carrying B 16-C215 lung metastases resulted in 90-95% reduction in the 
number of metastases. However, the animals did retain a minimal residual 
tumor disease. The immune system was in a hyporesponsive state after 4 
daily Fab-SEA injections, and further injections did not improve therapy. 
Two repeated cycles, each comprising 4 daily injections of Fab-SEA, 
significantly prolonged the survival and resulted in complete cure of a 
fraction of the animals. A rest period of 10 days between the cycles was 
required to mount an efficient secondary anti-tumor response. This 
secondary immune response was characterized by partial recovery of cytokine 
production i.e., interleukin-2 , inter feron-gamma and tumor necrosis 
factor-alpha. Strong CTL activity was detected in animals that had rested 
for 8 weeks between the 2 cycles. Interestingly, irrespective of the 
resting period, the CD4+ SEA-reactive T cells expanded in response to all 4 
additional Fab-SEA injections both locally and in spleen. In contrast, only 
marginal expansion of CD8+ T cells was seen if restimulation was given 
within 1 month. Our data show that potent anti-tumor effector functions can 
be induced after repeated stimulation cycles with a SAg-monoclonal antibody 
fusion protein resulting in a CD4+ T cell-dependent cytokine release, 
prolonged survival and induction of complete cures. 
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LANGUAGES: English SUMMARY LANGUAGES'. English 

The bacterial %%7eSuperanti9cn%%7o %%%staphylococcal7o%% 
%%7oentcrotoxinyo7o7» 

7o%7oA7o7o7o (SEA) is o highly potent activator of cytotoxic T cells when 
presented on MHC class II molecules of target cells. Our earlier studies 
showed that such SEA-dircctcd T cells efficiently killed chronic B 
lymphocytic leukemia (B-CLL) cells. With the ultimate goal to replace the 
notural specificity of SEA for MHC class II molecules with the specificity 
of Q monoclonal antibody (mAb), we initiolly mode a mutated protein A-SEA 
(PA-SEAm) fusion protein with > 100-fold reduced binding affinity for MHC 
class II compared to native SEA. The fusion protein was successfully used 
to direct T cells to B-CLL cells cooted with different B lineage specific 
(CD19, C020) or associated (CD37, CD40) mAbs. The PA-SEAm protein was 
10-100-fold more potent against mAb coated compared to uncoated HLA 
class 

IIsup + B-CLL cells. No correlation was seen between the omount of mAb 
bound to the cell surface and sensitivity to lysis. Preactivation of B-CLL 
cells by phorbol ester increased their sensitivity, and lysis wos dependent 
on ICAM-1 molecules. However, no preactivation of the target celts was 
needed when a cocktail of two or four mAbs was used. Circulating leukemia 
and spleen cells were equally well killed. We conclude that the natural 
target specificity of SEA, MHC class II, can be reduced by mutagenesis and 
novel binding specificity can be introduced by linkage to tumor reactive 
mAbs. Our findings encourage the construction of recombinant SEA 
7o7o%mutant7o%% fusion proteins for specific T cell thcropy of 
hematopoietic 
tumors such as B-CLL. 
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7*7o7oSupcrantigens7o7o% like the 7o7o7*Staphylococcus%%% 
%7o7ocntcrotoxin7e7o% 

7oyo7oA%7o7o (SEA) con direct cytotoxic T lymphocytes expressing certain T 
cell 

receptor Vbcto regions to lyse MHC class II -positive target cells. This 
7o7o7osuperantigcn7*7o7o -dependent eel lu lor cytotoxicity (SDCC) has been 
extended 

to MHC class Il-negative tumour cells by targeting T cells via conjugates 
of a tumour-specific monoclonal antibody (moAb) and a 
7o7o7osupcrantigcn7o7o7o. 

In the present study the MHC class Il-negativc human melanoma cell lines 
G361 and MaRI were tested for susceptibility to £DCC in vitro. Antibodies 
recognizing the dislalogangliosidc 6D3 and the CDIO antigen were linked to 
SEA either by a recombinant protein A SEA fusion protein or an anti-kappa 
moAb SEA chemical conjugate. Specific lysis of melanoma cells was dosc- 
and 

effector to target (E:T) cell ratio -dependent. Introduction of s point 
mutation into the SEA gene (producing SEAm9) in order to reduce MHC H 
affinity of the %%7oSupcrantigen%%%, which has already been shown to 
severely diminish %%%superantigen%%%-dependent binding and lysis of 
MHC 

class n-positive cells, did not influence ontibody-targcted SDCC. 
Cytotoxicity was equal with both antibodies (anti-GD3 and anti-CDlO) and 
independent of whether protein A SEA, protein A SEAm9 or anti- kappa SEA 
were used. 
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Ml tational studies indicate that the 7o7o7osuperantigcn7<,7o7o 
7o7* ^.staphylococcal7o7o7o 7o7.7ocntcrotoxin7o7o% 7o7o7oA7o7o7o (SEA) has two 
sep( rate 

bine ing sites for major histocompotibility complex (MHC) class II 

mol iculcs. Direct evidence is provided here for the formotion of SEA-MHC 

class II trimers in solution. Isoelectric focusing separated SEA-HLA-DRl 

complexes into both dimcrs and HLA-DRl-SEAinf 2 trimers. The molar ratio 

of/ 

components was determined by dual isotope labeling. The SEA 
7oTo7omutant7o7o7o 

SEA-F47S, L48S, Y92A, which is deficient in MHC class II alpha-chain 
bmding, formed only dimcrs with HLA-DRl, whereas a second SEA 
'i7o7omutant7»7„% 

SEA-H225A, which lacks high-affinity MHC class H beta- chain binding 
ms 

ncapabic of forming any complexes. Thus SEA binding to its MHC receptor 
s 

3 two-Step process involving initiol beta-chain binding followed by 
cooperative binding of a second SEA molecule to the class II alpha chain. 
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7o7o%Stophylococcal7o7o7o %%%enterotoxin7o7o7o %%7cA7o%7« (SEA) has 
two distinct 

binding sites for major histocompatibility complex (MHC) class II 
molecules. The aspartic acid located ot position 227 (D227) in the COOH 
terminus of SEA is one of the three residues involved in its interaction 
with the DRbcta chain, whereas the phenylalanine 47 (F47) of the NHinf 2 
terminus is critical for its binding to the DRalpha chain. Upon interaction 
with MHC class II molecules, SEA triggers several cellular events leading 
to cytokine gene expression. In the present study, we have demonstrated 
that, contrary to wild-type SEA, simulotion of the THPl monocytic cell line 
with SEA mutated at position 47 (SEA(F47A)) or at position 227 
(SEA(D227A)) 

failed to induce interleukin Ibeta and tumor necrosis factor-alpha 
messenger RNA expression. Pretrcatment of the cells with a 10-fold excess 
of either SEA(F47A) or SEA(D227A) prevented the incrcosc in cytokine 
messenger RNA induced by wild-type SEA. However, cross- linking of 
SEA(F47A) 

or SEA(D227A) bound to MHC class n molecules with F(ab')inf 2 onti- SEA 
mAb leads to cytokine gene expression, whereas cross-linking with F(ab) 
fragments had no effect. Taken together, these results indicate that cross - 
linking of two MHC class 11 molecules by one single SEA molecule is o 



encoding and in vitro expression of '/o%%superantigcns%7o% among the 
human 

carrier isolates, only one of 414 isolates from bovine mastitis carried 
the genes encoding enterotoxin C and toxic shock toxin- 1. These results 
further support the hypothesis that the bovine and human S. aureus 
reservoirs constitute two separotc subpopulotions of the species S. 
aureus. The results also show that these %'/o7oSuperantigcns%%% ore 
generally not present in Danish S. aureus isolates from bovine mastitis, 
and thus play no essential role in the pathogenesis of bovine S. aureus 
mastitis. 
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ABSTRACT: %7o76Staphylococcus%%% aureus is a major human pathogen 
that 

produces a wide array of toxins, thus causing various types of disease 
symptoms. 7o7c.%Staphylococcal7o7o7o enterotoxins (SEs), o family of nine 
major 

serological types of heat stable enterotoxins, arc a leading cause of 
gastroenteritis resulting from consumption of contaminated food. In 
addition, SEs are powerful 7o7<>7oSuperantigcns7o7o% that stimulate 
non-specific T-cell proliferation. SEs shore close phylogenctic 
relationships, with similar structures and activities. Here we review the 
structure and function of each known enterotoxin. 
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ABSTRACT: We investigated the involvement of the recently described 
%%7oStaphylococcal%7o7o enterotoxins G and I in toxic shock syndrome. We 
reexamined %%7oStaphylococcus7o% 7* aureus strains isolated from 

patients 

with menstruol and nonmenstrual toxic shock syndrome (nine coses) or 
7o7o%staphylococcal%7o7o scarlet fever (three cases). These strains were 
selected because they produced none of the toxins known to be involved in 
these syndromes (toxic shock syndrome toxin 1 and enterotoxins A. B, C, 
and D). 7o7o%enterotoxin%%7o yo%%E7o%% or H, or exfoliative toxin A or B. 
despite the fact that 7e%%superanti9enic%%% toxins were detected In o 
CD69-specif ic flow cytometry assay measuring T-cell actlvotion. Sets of 
primers specific to the enterotoxin 6 and I genes (scg and sel, 
respectively) were designed ond used for PCR amplification. All of the 



strains were positive for scg and sci. Sequence analysis confirmed that 
the PCR products, corresponded to the target genes. Wc suggest that 
7o%7c.staphylococca!7»7o7o enterotoxins G and I may be capable of causing 
human 

%*/o7QStaphylococcal7o%7o toxic shock syndrome and 
7o7o7c.staphylococccl%%% 
scarlet fever. 
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ABSTRACT; Antibodies directed against the beta chain of the T-cell 
receptor 

(TCR) hove been detected in animals and in humans in o number of distinct 
Immune states that do not Involve direct immunization with either T cells 
or TCR epitopes. When C57BI/6 mice ore infected experimentally with the 
LP-BM5 retrovirus mixture they produce increased titres of autoantibodies 
directed against TCR V-beta complementarity determining region I (CDRl) 
epitopes. Here, the authors utilized hybridoma technology to Isolate 
monoclonal immunoglobulin (Ig)M antibodies (MoAbs) that arose at the 
peak 

of infection. The authors characterized the binding specificity tested 
using synthetic peptides modelling the CDRl segments of 24 distinct 
V-beta gene products and determined the VH gene usage by two such 
monoclonols. One binds to a restricted set of TCR V-beta CDRl peptides, 
ond the second reacts with approximately half of the CDRl peptide 
homologucs. These MoAbs are specific for T-ccll receptor beta chains end 
do not bind to immunoglobulin light chains or to unrelated protein 
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The high-molecular-weight melanoma-associated antigen, HMW-MAA, has been 
demonstrated to be of potential interest for diagnosis and treatment of 
malignant melanoma. Murine monoclonal antibodies (mAb) generated in 
response to different epitopes of this cell-surface molecule efficiently 
localise to metastatic lesions in patients with disseminated disease. In 
this work, phage-display-driven selection for melanoma-reactive antibodies 
generated HMW-MAA specificities capable of targeting bacterial 
superantigens (SAg) and cytotoxic T cells to melanoma cells. 
Cynomolgus monkeys were immunised with a crude suspension of metastatic 
melanoma. A strong serological response towards HMW-MAA demonstrated its 
role as an immunodominant molecule in the primate. Several clones producing 
monoclonal scFv antibody fragments that react with HMW-MAA were identified 
using melanoma cells and tissue sections for phage selection of a 
recombinant antibody phage library generated from lymph node mRNA. One of 
these scFv fragments, K305, was transferred and expressed as a Fab-SAg 
fusion protein and evaluated as the tumour-targeting moiety for 
superantigen -based immunotherapy. It binds with high affinity to a 
unique human-specific epitope on the HMW-MAA, and demonstrates more 
restricted cross-reactivity with normal smooth-muscle cells than previously 
described murine mAb. The K305 Fab was fused to the superantigen 
staphylococcal enterotoxin A (D227A) [SEA(D227A) ] , which had been mutated 
to reduce its intrinsic MHC class II binding affinity, and the fusion 
protein was used to demonstrate redirection of T cell cytotoxicity to 
melanoma cells in vitro. In mice with severe combined immunodeficiency, 
carrying human melanoma tumours, engraftment of human lymphoid cells 
followed by treatment with the K305Fab-SEA (D227A) fusion protein, induced 
HMW-MAA-specif ic tumour growth reduction. The phage-selected K305 antibody 
demonstrated high-affinity binding and selectivity, supporting its use for 
tumour therapy in conjunction with T-cell-activating superantigens. 
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The bacterial superantigen staphylococcal enterotoxin A 

(SEIA) is an extremely potent activator of T lymphocytes when presented on 
MHC class II antigens. In order to induce T lymphocytes to reject a tumor, 
we substituted the specificity of SEA for MHC class II molecules with 
specificity for tumor cells by combining SEIA with a MAb recognizing colon 
carcinomas. Chemical conjugates or recombinant fusion proteins of the 
MAb C215 and SEIA retained excellent antigen binding properties whereas the 
binding to MHC class II was markedly reduced. The hybrid proteins directed 
SEIA responsive T cells to tumors with specificity determined by the 



Language: ENGLISH Document Type: ARTICLE 

Abstract: Conjugates of IL-2 with the ribosome-inactivating protein gelonin 
were prepared using heterobif unctional reagents to link the proteins 
via disulfide, acid-labile, and noncleavable linkers. In each case, one 
protein was modified using 2-iminothiolane . The sulfhydryl groups so 
introduced were then reacted either with 2-nitro-5-dithiobenzoate 
groups or with iodoacetamido groups which had been introduced into the 
second protein. In the case of the acid-labile linkage, a reagent which 
forms a labile bond upon reaction with amino groups, 

4- (iodoacetamido) -1-cyclohexene-l, 2-dicarboxylic acid anhydride (its 
synthesis is described in this paper) was used to modify the toxin. The 
conjugates were separated from nonconjugated proteins by gel filtration 
on Sephadex GlOO (SF) . Each was analyzed with respect to its 
ribosome-inactivating activity, its ability to bind to the IL-2 
receptor, and its in vitro cytotoxicity. The ribosome-inactivating 
activity of gelonin was unaffected by modification with 2-iminothiolane 
and was retained in conjugates prepared using this ragent. Modification 
of the toxin with 4- (iodoacetamido ) -1-cyclohexene-l, 2-dicarboxylic acid 
anhydride to form the acid-labile link drastically reduced the activity 
of the toxin. However, the activity of the toxin was recovered 
following acid treatment to release the native protein. Conjugates 
containing each type of linkage exhibited both specific binding and 
selective cytotoxicity toward cells expressing the IL-2 receptor. The 
most potent of these toxins, that containing the disulfide linkage, 
exhibited a cytotoxicity which was 2 orders of magnitude greater than 
that of unconjugated gelonin. 
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Abstract: The past year has been a notable one for the structural study of 
toxins. Several new toxin structures have been determined, including 
the first example of a superantigen. Another first is the 
visualization of binding interactions with a cell-surface receptor. 

\ Unexpected structural homologies hint at unsuspected evolutionary 

\ relationships among toxin families. 
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protein interacting with mAb in targeting T lymphocytes against MHC class 
Il-negative leukemia cells while only marginally affecting normal MHC 
class Il-positive cells, we suggest the development of SEA-mAb fusion 
proteins as a potential adjuvant therapy of leukemias. 
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ABSTRACT: Conjugates between monoclonal antibodies 

recognizing human cancer cells and the superantigen 
staphylococcal enterotoxin A (mAb-SEA) represent a potential 
novel approach to tumor therapy. Such mAb-SEA conjugates direct 
T-cells to lyse colon carcinoma cells in vitro. The synthesis of mAb-SElA 
conjugates which were prepared by introducing thiol groups on SEA 
and iodoacetyl or maleimide groups on mAb forming a stable thioether 
linkage between SEA and mAb is described. A hydrophilic spacer, composed 
of repeated ethylene oxide units, was constructed to increase the 
distance between SEA and mAb, preserving biological activity of both 
proteins. The degree of modification of mAb with SEA was determined with 
SDS-PAGE. Variables influencing the composition of the conjugates 
and their effect on the tumor-cell cytotoxicity were studied and optimal 
conditions for the synthesis were established. Functionally active 
mAb-SEA conjugates were prepared from a panel of different mAb and 
T-cell-dependent cytotoxicity against several human cancer types 
including colon, ovarial, breast, and renal cancer was obtained. This 
suggests that mAb-SElA conjugates may be of value in the treatment 
of human neoplastic disease. 
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ABSTRACT: The superantigen Staphylococcal enterotoxin A 
(SEA) conjugated to tumour-specific monoclonal 
antibodies (mAb) directs T cells to lyse tumour cells in the 



absence of major histocompatibility complex (MHC) class II. In contrast, 
the conjugate bound to MHC class Il-negative tumour cells did not 
activate resting T cells to proliferate. The SEA-C215 mAb conjugate 
, when presented on the CA215 antigen-expressing Colo205 cells, required 
either signalling with CD28 mAb or CHO cells expressing the natural CD28 
ligand, B7, to activate the T cells. The CD28/B7 co-stimulatory effect 
was further enhanced when the B7 and the tumour antigen were present on 
the same cell, decreasing the superantigen amount required for 
activation with a factor of 10-4. No influence of B7 was seen when the 
single CA215 or double CA215/B7 trans fectants were used as targets for 
superantigen conjugate-dependent cytotoxicity. This suggests 
that the low affinity T-cell receptor (TcR) interaction of 
superantigen in the absence of MHC class II antigens is sufficient 
for induction of cytotoxicity but requires additional CD28/B7 signalling 
to result in proliferation of resting T cells. 
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ABSTRACT: We have investigated the in vivo efficacy of Staphylococcus 
aureus enterotoxin B (SEB) coupled to tumor-specific anti-idiotypic 
antibody in redirecting T cell effector activity to the growth 
inhibition of B lymphoma 38C13. Incubation of 38C13 lymphoma cells with 
syngeneic C3H/He splenic cells and SEB-anti-Id conjugate was 
associated with between 80 and 100% growth inhibition of the tumor cells. 
V-beta-8+ T cells were integral for the SEB-anti-Id-induced tumor cell 
growth inhibition. Administration of SEB-anti-Id i.v. to mice previously 
inoculated with 38C13 lymphoma cells led to greater than 40% survival at 
100 days compared to a mean survival of 21 days in control animals. When 
we compared this reagent with other targeting constructs - the 
anti-CD3-anti-Id and anti-TCR V-beta-8-anti-Id - these more or less 
effectively prevented tumor growth. However, anti-CD3-anti-Id impaired 
almost the entire T cell response, whereas the effects of SEB-anti-id or 
anti-V-beta-8-anti-Id had effects limited to V-beta-8+ T cells. Previous 
studies showed that in vivo administration of SEB caused a small change 
in V-beta-8+ T cell numbers in contrast to anti-V-beta-8 antibody, 
which depleted the entire population. These results together suggest that 
SEB-anti-tumor antibody conjugates represent a potentially 
powerful approach for better tumor immunotherapy. 

8/7/15 (Item 15 from file: 5) 

DIALOG (R) File 5: Biosis Previews (R) 
(c) 2003 BIOSIS. All rts. reserv. 

08890837 BIOSIS NO. : 199396042338 

Superantigen- induced cytokines suppress growth of human 

colon-carcinoma cells . 
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appropriately adjusting doses of perfusate are also disclosed. 



8/7/2 (Item 2 from file: 5) 

DIALOG (R) File 5:Biosis Previews (R) 
(c) 2003 BIOSIS. All rts . reserv. 

13632852 BIOSIS NO.: 200200261673 

T cell receptor (TCR) Vbeta-specif ic superantigen responses used as a 
model to optimize selective depletion of graf t-versus-host disease 
(GVHD) -reacting T cells with an immunotoxin targeting the IL-2 
receptor . 
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ISSN: 0006-4971 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT: We have developed a clinical strategy to selectively eliminate 
alloreacting T cells from stem cell transplants (SCT) ex vivo prior to 
infusion, using a specific interleukin-2 receptor (IL2-r) 
immunotoxin, RFT5-SMPT-dgA (IT) . This selective T cell depletion 
approach is being evaluated in a clinical trial to reduce GVHD following 
SCT. To optimize the conditions of selective depletion in vitro, we used 
depletion of the powerful bacterial superantigen (SAG) T cell 
response as a model. SAG bind to MHC class II molecules activating T 
cells in a TCR Vbeta domain-specific manner. In these experiments, 
peripheral blood mononuclear cells from healthy individuals were 
stimulated with toxic shock syndrome toxin-1 (TSST-1) SAG in serum-free 
medium for 72 hours causing selective activation of Vbeta2+ T cells. Flow 
cytometric evaluation demonstrated that the majority of Vbeta2+ activated 
T cells expressed IL2-r and CD71. At varying times in culture, IT was 
added with or without the immunopotentiator NH4C1. Following IT exposure, 
responder cells were washed and restimulated with either TSST-1 or SEB 
(stimulating Vbeta3+, Vbetal2 + , and Vbetal7-i- T cells). Tritiated 
thymidine uptake was measured from 3-6 days after SAG stimulation. 
Residual proliferation against the original stimulator, TSST-1, was low 
(<5%), while responses to SEB were conserved between 80-100%. These 
experiments showed that the addition of NH4C1 at the time of IT exposure 
was critical for optimal depletion. Despite saturation of IL2-r sites at 
the time of IT exposure, maximal killing of activated cells was delayed 
several days. This model provides a robust method to define and optimize 
different methods to deplete antigen-activated T cells and should improve 
the development of strategies to selectively deplete GVHD-reacting T 
cells prior to stem cell transplantation. 
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Mutated SEA-D2 2 7 A- conjugated antibodies greatly enhance 

antitumor activity against MUCl-expressing bile duct carcinoma. 
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ABSTRACT: For the purpose of establishing a new adoptive immunotherapy for 
bile duct carcinoma (BDC) , we have directed our attention to 
superantigens (SAgs), the most potent known activators of T lymphocytes. 
In our previous study, staphylococcal enterotoxin A (SEA) was 
conjugated chemically with MUSEll mAb, which recognizes the MUCl 
cancer-associated antigen, and shown to enhance the specific cytotoxic 
activity of T-LAK cells against MUCl-expressing BDC cells (TFK-1) in 
vitro and in vivo. However, it is probable that SEA might cause 
side-effects because of nonspecific binding to class II positive cells. 
In order to overcome these, we generated mutated SEA (mSEA) by changing 
Asp at position 227 of native SEA to Ala, which has reduced affinity to 
MHC class II molecules, but retains the potential for T cell activation. 
When mSEA-D227A was administered to rabbits to examine effects on blood 
pressure, 500 times more mSEA-D227A was tolerated than native SEA. This 
prompted us to construct a mSEA-D2 2 7 A- conjugated mAb, reactive with 
MUCl. It augmented the antitumor activity of T-LAK cells significantly, 
and furthermore, mSEA-D227A could be conjugated to two bispecific 
antibodies, BsAb ( anti-MUClXanti-CD3 ) and BsAb 

( anti-MUClXanti-CD28 ) , which in combination had greater enhancing effects 
than mSEA-D2 2 7 A- conjugated anti-MUCl mAb, and combination of 
unconjugated BsAbs . These findings indicate a utility of mSEA-D227A- 
conjugated antibodies for targeted cancer immunotherapy. 
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Recombinant expression and neutralizing activity of an MHC class II binding 
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ABSTRACT: Toxic shock syndrome (TSS) is caused by the staphylococcal 
superantigen, TSST-1. The MHC class II binding domain of TSST-1 
containing a conserved sequence with other related staphylococcal 
enterotoxins , comprising TSST-1 residues 47-64 {{T(47-64)), was expressed 
as a fusion protein with either glutathione-S-transf erase (GST47-64), 
filamentous phage coat protein {pIII47-64), or E. coli outer membrane 
porin protein (OprF47-64), or synthesized as a peptide conjugated 
to bovine serum albumin, BSA47-64. GST47-64, OprF47-64 and BSA47-64, but 
not pIII47-64, all induced high-titer T ( 47-64 ) -specif ic antibodies 
in Balb/c mice. However, only anti-GST47-64 antibodies inhibited 



%%%staphylococcal%%% 

%%%cnterotoxin%%% %%%E%%% (SEE). Rat T cells reactive with MBP 
can 

respond to SEE presented by spleen cells but not to SEE presented by 
10 A, 

a rot T cell clone thct expresses both I- A and I-E MHC class II 
molecules, even though LOA is much more efficient than splenic APC in the 
presentation of MBP. The inability of LOA to present 
7o yo%superfl nt i gen % % X 
is not due to a structural difference in MHC 11 molecules between LOA and 
the splenic APC or to differential expression of mojor accessory/adhesion 
molecules, including CD2, CDS, CD4 end CD44, on LOA. The 
nonrcsponsiveness of SEE/LOA- induced T cells differs from energy, in that 
such cells do not lose their subsequent responsiveness to cither MBP or 
SEE. Our results demonstrate that: (i) MHC class II molecules (I-A and 
I-E) alone are insufficient for the activation of T cells by bacterial 
%%7oSupcrantigen7o7o%, (ii) failure to respond to antigen presented upon 
inappropriate APC or in inadequote doses may not necessarily represent 
anergy, and (tii) the quality of the T cell response towards certain 
ligands can be strongly influenced by the nature of the APC. 
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Cytotoxic activity of V-beta-8+ T cells in Crohn's disease: The role of 
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ABSTRACT: In Crohn's disease, disease-related stimuli could alter the T 
cell receptor (TCR) repertoire. To examine the possibility that changes 
in function may occur in T cell subsets without obvious changes in 
expression of TCR, we analysed the TCR repertoire of cytotoxic T 
lymphocytes in Crohn's disease peripheral blood. Furthermore, we examined 
the effect of bocterial 7o7o7osuperantigens7o7o7e, 7o7o7oStaphylococcal%7o7o 
enterotoxin B (SEB) and E (SEE) on the cytotoxic function of T cell 
subsets bearing different TCR V genes using MoAbs specific for CD 3 and 
TCR V gene products in a redirected cytotoxicity assay. There was no 
difference between patients and controls in the cytotoxicity measured in 
concanavalin A (Con A)-stimulatcd peripheral blood mononuclear cells 
(PBMC) with anti-CD3 or with six of seven onti-TCR V gene MoAbs. 

However, 

the cytotoxicity of V-beta-8 T cells was decreased in Crohn's disease 
patients. This was not due to a decrease in total or CD8+ T cells 
expressing V-beta-8. Furthermore, in normal subjects, PBMC stimulation 
with SEE and SEB selectively expanded and increased the cytotoxicity of 
\/-beta-8 and V-bcta-12 T cells, respectively. In Crohn's disease, 
although SEB stimulation increased the number and cytolytic function of 
the V-bcto-12 subset, SEE stimulation failed to increase cytolytic 
activity of V-beta-8+ T cells in spite of the expansion of V-bcta-8+ T 
cells. These results suggest that the changes in cytotoxic function 
observed in V-beta-8 T cells in Crohn's patients may reflect previous 
exposure to a V-beta-8 -selective 7o7o7oSupcrantigcn7e7o7o. 
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ABSTRACT: Zinc is essential for immunologic function; therefore, it has 
been postulated that elevated serum levels of zinc might lead to improved 
immune responses. However, It is not known whether or how serum zinc 
levels contribute to a clinically relevant mechanism of immunologic 
activation. In our studies with human peripheral blood mononuclear cells 
and whole blood, the zinc level selectively enhanced the biologic 
activity of endotoxin. The combination of nonstimulotory doses of 
lipopolysaccharidc (LPS) and nonstimulotory conccntrotions of zinc led to 
the secretion of large amounts of interleukin (IL)- 1-bcta. In contrast, 
zinc levels specifically down-reguloted monocyte activation caused by 
some %%%supcrantigens%%7o, %%%staphylococcal%%% enterotoxin A and 

E and 

Mycoplasma arthritidis-derivcd %%%supercntigen%%%, but not toxic 
shock 

syndrome toxin- 1. This demonstrates that zinc levels control IL- 1-bcta 
secretion after both LPS end %%%supcrantigen7o%% challenge within o 
clinically relevant range of concentrations. Our data suggest that the 
indicotions and contraindications for clinical zinc supplementation 
should be reconsidered. 
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ABSTRACT: The ability of the 7o%7oStQphylococcal7o%7o entcrotoxins to 
stimulate 

T cells has been thought to depend on their association with class II MHC 

products. Here, wc dcmonstrotc that a subgroup of 
%%%staphylococcal%%% 

enterotoxins, which includes 7o%%staphylococcal%7c.7o entcrotoxin C and 

%7o%staphylococcal7o7o7o %%7oenterotoxin7o7o7o %7o%E7<,7o7o, stimulates 
strong 

MHC-indepcndcnt responses, thereby resulting in T cell expansion and 
generation of CTL, The immunologic consequences of MHC-indcpendcnt 
activotion of T cells by 7o7o7osupcrantigcns7o7o7o differ from those of class 
n-dependcnt activation, inasmuch cs this pathwoy does not result in 
detectable T cell deletion. These findings delineate a novel 
MHC- independent T cell activation pathway that leads to both clonal 
expansion ond expression of CTL effector function in response to a 
subgroup of bactcriot 7o7oyoSupcrantigens7o7<,7o. 
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ABSTRACT: This study describes the distinct roles of B7 and LFA-3 in the 
regulation of T cell responses. Activation of CD4+ T cells with Chinese 
hamster ovary (CHO)-DR4/B7 and CHO-DR4/LFA-3 cells that present the 
%7e%superantigcn7o7o% 7o%%staphylococcal7o%7o entero toxin A resulted in 
significant T cell proliferation and substantial production of TNF and 
IFN-gomma. Strong IL-2 production was recorded in B7-costimulatcd. but 
not LFA-3-costimulated, cultures. The presence of B7 induced a more 
vigorous and prolonged proliferative T cell response compared with LFA-3 
costimulotion. In contrast, LFA-3 was more efficient than B7 in mediating 
cell adhesion of CD4* T cells. Costimulotion with the CHO-DR4/B7/LFA-3 
triple trcnsfectant resulted in enhanced cell adhesion, proliferation, 
ond cytokine production compared with either DR4/B7 or DR4/LFA-3 

alone. 

Optimal production of IL-2 by naive and memory CD4* T cells was seen only 
when cells were costimutated with B7, whereas IFN-gomma production was 
induced in memory cells by both LFA-3 ami B7. The Jurkat T cell line 
responded to CHO-DR4/B7/LFA-3 in a manner similar to peripheral blood 
CD4* T cells. Reverse transcriptasc-PCR analysis of Jurkat cells 
stimulated with %%%stophylococcal%%% %%%enterotoxin%7»% 
%%%£%%% and the 



different CHO transfectants revealed that the cooperative effect of B7 
and LFA-3 on IL-2 production was also seen at the mRNA level. The large 
amounts of IL-2 produced by B7 costimulation indicate a paracrine 
function of the B7/CD28 pathwoy, whereas the LFA-3/CD2 pathway 
provides 

strong adhesion and may facilitate autocrine T cell expansion. Combined 
expression of the B7 and LFA-3 molecules seems to provide an optimal 
Ag-prcsenting function that ensures strong adhesion and optimal signal 
transduction. 
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ABSTRACT: V-alpha gene usage in human T cells stimulated with SEE and 
SED 

was investigated by using polymerase chain reaction with specific 
primers. V-beta-8 T cells from normal blood donors PBMC were sorted at 
day 5 ofter stimulation with SEE ond analysed for TCR-V-alpho gene usage. 
Whole T cells stimulated with antiCD3 MoAb or SED were also analysed 
and 

compared at different time points after stimulation. There was no biased 
Vo gene usage found as a response to either of the two 
7o7o%superantigcns7o7o7o. These results show thot V-alpha gene usage of 
human 

T cells stimulated with SEE or SED is normal. 
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cyclooxygenasc 

inhibitor rndomcthacin docs not re^/erse the inhibition of TNF-alpho mRNA 
expression by CK5-17, suggesting that prostaglandins arc not responsible 
for the suppressive action of CKS-17. The inhibitory effect of CKS-17 is, 
however, significantly blocked by a protein synthesis inhibitor 
cycloheximide, indicating that CKS-17 requires de novo protein synthesis 
to induce the suppressive octivity. The mRNA stability assoys using 
actinomycin D show that CKS-17 does not decrease the TNF-alpha mRNA 
stability. Nuclear run-on transcription assays further reveal that CKS-17 
suppresses the TNF-olpha mRNA tronscription rate. Taken together, these 
results suggest that the synthetic retroviral peptide CKS-17 
down-regulates TNF-olpho mRNA expression through inhibition of 
transcriptional octivotion of the TNF-alpha gene, which requires de novo 
synthesis of a tronscriptional repressor protcin(s). 
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Phagocytosis reduces HIV-l production in human monocytcs/macro phages 
infected in vitro. 

AUTHOR: Piedimonte G(a): Montroni Maria; Silvestri &: Silvotti Lucia; 

Donatini Anna; Rossi Luigio; Borghetti A F; Magnani M 
AUTHOR ADDRESS: (a)Inst. Gen. Patol., Univ. Studi, Via Sromsci 14, 
1-43100 

Parma**Italy 

JOURNAL: Archives of Virology 130 (3-4):p463-469 1993 
ISSN; 0304-8608 
DOCUMENT TYPE: Article 
RECORD T/PE: Abstract 
LANGUAGE: English 

ABSTRACT: The addition of ingestible particles (opsonized erythrocytes or 
latex beads) or a phorbot ester activates monocytes - derived human 
macrophages (MDHM) cultured in vitro, and markedly reduces virion 

release 

from HIV-infected MDHM as well as their ability to transmit the infection 
to cocultured lymphoid CD4-positivc CEM cells. 
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Study of activation of murine T cells with bacterial %%%supcrantigcns%%%l 
In vitro induction of enhanced responses in CD4 positive T cells and of 
ancrgy in CDS positive T cells. 

AUTHOR: Van Xiao-Jic(a); Li Xiao-Vu; Imanishi Ken'ichi; Kumozowo Voshio; 
Uchiyama Takehiko 

AUTHOR ADDRESS; (a)Dep. Microbiol. Immunol., Tokyo Women's Med. Coll., 
8-1 

Kawada-cho, Chinjuku-ku, Tokyo 162** Japan 
JOURNAL: Journal of Immunology 150 (9);p3873-3881 1993 
ISSN; 0022-1767 
DOCUMENT TYPE; Article 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT; Primary and secondary responses of murine CD4+ T cells and 
CD8*T 

cells upon stimulation with %%%staphylococcal%%% %%%cnterotoxin%%% 
%%%E%%% (SEE) bearing %%%supcrantigcnic%%% properties were 
cxomincd. Both 

isolated C57BL/6 splenic CD4* T cells and CDB+ T cells proliferated and 
produced IL-2 and IFN-gamma upon stimulation with SEE in substcntiol 
levels. The amounts of IL-2 were greater in CD4+ T cells and those of 
IFN-gamma were somewhat greater in CDS* T cells. SEE -induced CD4* T 
lymphoblasts, larger parts of which bore the V-bcta-11 element in their 
TCR, proliferated, produced IL-2 and IFN-gammo. and showed 
toxin-dependent cytotoxicity in substantiol levels upon rcstimulation 
with SEE. By contrast, SEE-induced CDS* T lymphoblasts, the larger part 
of which bore the V-beta-11 element, did not show the first two of the 
three responses ot oil upon restimulation with SEE, whereas these cells 



showed greater cytotoxicity. The CD8+ T lymphoblasts did not suppress 
the 

reactivity of the CD4+ T lymphoblasts. Both SEE-induced CD4* T 
lymphoblasts and CDS+ T lymphoblasts proliferated end produced IL-2 and 
IFN-gamma in comparable levels upon stimulation with rIL-2 or mAb to 
CD3 
or V-beta-11. 
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T cell response to %7o%staphylococcal%%% %%%superantigens%%% by 
asymptomatic 

HIV-infected individuals exhibits selective changes in T cell receptor 

V-bcta-chain usage. 
AUTHOR; Bisset Leslie R(a); Opravil Milos; Ludwig Elisabeth; Fierz Walter 
AUTHOR ADDRESS: (a)Section Clinical Immunology, Dep. Internal Med., 

University Hosp., 8044 Zurich**Switzerlond 
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ABSTRACT; Recognition that the murine mammary tumor C-type retrovirus 
and 

the replication-defective murine leukemia virus have 

"%%%superantigen%%%" 
properties raises the specter that human immunodeficiency virus might 
also generate T cell impairment ond destruction as a result of inherent 
%%%superantigen%7o% properties. The observation that individuals with 

AIDS 

lack the expression of several T cell receptor V-bcta-chain genes lends 
support to this hypothesis. %%%Staphylococcal%%% exotoxins represent 
another class of %%%superantigen%%% with a similar ability to stimulate 
large numbers of T cells bearing specific T cell receptor V-beta-chain 
types. To examine the hypothesis that T cells from HIV-infected 
individuals may be exposed to a 7o%7oSuperantigen%%yo during the infection 
process, we have compared the ability of T cells from asymptomatic 
HIV-infected donors and healthy donors to respond to stimulation with 
several known staphyloccal exotoxin 7o%7osuperantigcns7o7o7o. Following in 
vitro stimulation with 7o7o7oStaphylococcal7o7o7o enterotoxin D and 
7o7e7oStaphylococcal7o7o% 7o7c7oenterotoxin%7o7o 7o7o%E%7o7o, asymptomatic 
HIV-infected 

individuals responded with a significantly different T cell receptor 
V-bcta-chain usage to thot observed for hcolthy individuals. This skewed 
V-bcta-chain usage is likely to reflect preferential conditioning of T 
cells bearing specific V-bcta-chains as a result of HIV infection, 
supporting the hypothesis of 7o7o7esuperantigen7o%7o involvement early in 
the 

course of infection. 
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Localization of a site on bacterial %%7eSuperantigens7o7«% that determines 
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cell receptor beta chain specificity. 
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ABSTRACT; A defining characteristic of %%%supcrantigens%%% is their 
ability 



/to stimulate T cells bosed predominantly on the type of variable segment 
(of the T cell receptor (TCR) beta chain (V-beta). The V-beto specificity 
jof these toxins most likely results from direct contact between the toxin 
land the TCR, although the low affinity nature of this binding has 
I prevented direct assessment of this interaction. To identify importont 
j functional sites on the toxin, we created chimeric enterotoxin genes 
I between %%%staphylococcal%%% enterotoxins A end E (SEA ond SEE) and 
j tested the V-beta specificity of the chimeric toxins. This approach 
I ollowed us to identify three amino acid residues in the extreme COOH 
I terminus of these toxins that are largely responsible for their ability 
to stimulote either human V-betc-5- or V-beta-S-bearing T cells, or mouse 
V-bcta-3 or V-beta- 11. We also found that residues in the NH-2 terminus 
were required for wild-type levels of V-bcta-specific T cell activation, 
suggesting thot the NH-2 ond COOH ends of these 
%7o%superontigens%%% may 
come together to form the full TCR V-bcta contact site. SEA and SEE olso 
differ with respect to their class II binding characteristics. Using the 
same chimeric molecules, we demonstrate thot the first third of the 
molecule controls the class II binding phenotype. These data lead us to 
propose thot for SEA and SEE, and perhaps for oil bacterial-derived 
%7o%superantigens%%%, the COOH and NH-2 termini together form the 
contact 

sites for the TCR and therefore largely determine the V-beta specificity 
of the toxin, while the NH-2 terminus alone binds major 
histocompatibility complex class II molecules. The predominant role of 
the COOH terminus of bacterial 7o%%superantigens7o7o7o in determining 
V-bcta 

specificity resembles current models being proposed for virolly encoded 
%%%superantigens%%%, suggesting thot these molecules may demonstrate 
some 

structural relationship not seen at the amino acid level. 
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PROTECTION FROM EXPERIMENTAL AUERSIC ENCEPHALOMYELITES 
BY APPLICATION OF A 

BACTERIAL %y«%SUPERANTieEN%%% 
AUTHOR: ROTT O; WEKERLE H; FLEISCHER B 
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RECORD TYPE: Abstract 
LANGUAGE: ENGLISH 

ABSTRACT: Certain bacterial and viral T cell stimulating proteins (' 
%%%superantigcns%yo%') are known to be very potent activators of T cells 
with certain V.beto. receptors. When applied in vivo these molecules 
induce anergy in those T cells responding to them. In this study we hove 
investigated the influence of 7e%7oStaphylococcal%%% enterotoxins (SE) 

on 

myelin basic protein (MBP)-specif ic T cells in Lewis rats. As 
MBP-specific T cells in rots belong exclusively to the V.beta.8.2+ CD4+ 
subset, the induction of experimentol allergic encephalomyelitis (EAE) 
allows for an estimation of the functional state of the respective 
V.beto.- bearing T cells after enterotoxin- induced activation. In vitro, 
various MBP-specif ic T cell lines showed a strong selective proliferative 
response to %%%staphytococcal%%% %%7ocntcrotoxin%%% 7o%%E%%% 
(SEE) but not 

to other SE. The in vitro activation by SEE induced encephalitogcnic 
potential in these cells. After application of SEE to Lewis rats the 
susceptibility to induction of EAE was completely abrogated. Such 
SEE-treated with MBP-challenged rats did not exhibit any signs of disease 
and their T cells did not respond to MBP in proliferation tests. This 
abrogation of EAE was only found with a 7c.7o7oSuperantigen7o7o% copable of 
interacting specifically with V.bcta.8.2* T celts. 7o7o7oSuperantigen7o7o7o 
-mediated induction of unresponsiveness may have relevance for the 
analysis of pathogenetic mechanisms and for therapeutic considerations in 
certain T cell-mediated autoimmune diseases. 
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ZINC REGULATES THE FUNCTEON OF TWO 7o7o7*SUPERANTLGENS7o7o7c 
AUTHOR: FRASER J D; URBAN R G; STROMINGER J L; ROBINSON H 
AUTHOR ADDRESS; DEP. MOL MED., UNIVERSITY OF AUCKLAND MED. 
SCK, AUCKLAND, 
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JOURNAL: PROC NAU ACAD Sa U S A 89 (12). 1992. 5507-5511. 1992 
FULL JOURNAL NAME: Proceedings of the National Academy of Sciences 
of the 

United States of America 
CODEN: PNASA 
RECORD TYPE: Abstract 
LANGUAGE; ENGLISH 

ABSTRACT: 7o7e7oStaphylococcoiyo7o% enterotoxins bind with high affinity 
to 

class II major histocompotibility complex proteins and subsequently 
stimulate large numbers of T cells via the V.beto. portion of the T-cell 
receptor. Binding of enterotoxin A and 7o7o7ocntcrotoxin7o%7<» %y*7oE%7*7e 
to 

HLA-DR was completely abolished by low levels of EDTA. whereas binding 
of 

toxic shock toxin wos unaffected. Addition of Zn2* to as little as 2 
.mu.M excess over EDTA completely reconstituted binding, but Co2+, Mg2+, 
Cu2*, Fe2*, end Mn2+ had no effect. The dissociation constant (Kd) of 
65Zn2+ binding to a single site on purified enterotoxin A was 2 .mu.M, 
and addition of purified HLA-DRl did not alter the Kd, indicating that 
the binding site was exclusive to enterotoxin A. In the presence of 
saturoting levels of zinc the Kd for enterotoxin A binding to purified 
HLA-DRl was 25 nM. Thus, zinc binding is an essential first step in the 
formation of the major histocompatibility complex binding domain of at 
least two bocteriol %%7osuperontigens%%7o. Given the measured Kd of zinc 
binding to enterotoxin A, scrum levels of free zinc (0.2-1.0 .mu.M) moy 
well regulate the toxic sequelae by these two 7o%%supcrantigens%y«%. 
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08801881 Genuine Articled; 331HG Number of References; 17 
Title: Comparison of serum specific IgE antibodies to 
7o7o7oStaphylococcal7,7o% 

enterotoxins between atopic children with and without atopic dermatitis 
Author(s); Lin YT; Yang YH; Hwang VW; Tsoi MJ; Tsao PN; Chiang BL 
(REPRINT) 

; Shau WY; Wang LF 
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ISSN: 0105-4538 Publication dote; 20000700 

Publisher: MUNKSGAARD INT PUBL LTD, 35 NORRE SOGADE, PO BOX 
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COPENHAGEN, DENMARK 
Language; English Document Type; ARTICLE 

Abstract: Background: The skin of patients with otopic dermatitis (AD) 
exhibits a striking susceptibility to colonization and infection by, 
%7o7oStaphylococcus%7o% aureus. The exotoxins secreted by S. aureus 

can 

act as %%7«supcrantigens%%7* and classic allergens, inducing the 
production of functionally relevant specific IgE antibodies. The aim of 
this study was to compare the levels and positive rates of serum 
%%%staphylococcal%%% enterotoxin A (SEA)- and 

%%%staphylococcal%7o% 

%%7aenterotoxin%7.% %%%E%%7, (SEB)-specif ic IgE between atopic 

children 

with and without AD. 

Methods: Sixty children with AD. 55 children with respirotory 



transcriptional level differs among mouse strains, suggesting clonal 
deletion. In the present study, wc reconstituted by transfection 
functional TcR using the V beta 20 segment with different Va segments 
and studied the action of %%7oSuperantigen7o%% toxins. The V beta 
20-transfectant T celts arc activated by 7o%7oStaphyIococcal7o%% 
cnterotoxins A end E (SEA and SEE) but not by the other tested toxins. 
The activation is dependent on the presence of cells expressing major 
histocompatibility complex class II molecules. Different HLA DR alleles 
can present the bacterial toxins, establishing that they interact with 
TcRV beta 20 as 7»%7oSuperantigcns%%7o. Moreover, the Ver domain 
associated with the V beta 20 domain has an influence on the response 
to these toxins. The fact that V beta 20 is recognized by SEA and SEE, 
although both toxins arc known to interact with different sets of V 
beta, suggests the presence of different TcR binding sites on the 
toxins. 
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Title: T-CELL REPERTOIRE AND INFLAMMATORY BOWEL-DISEASE 
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Abstract: The diversity of the T cell receptor repertoire is generated 
through rearrangement of the variable, junctional and constant region 
genes. Selection processes in the thymus and periphery serve to 
eliminotc self-reacting T cells, thereby preventing autoimmune disease. 
The possibility that inflammatory bowel disease (IBD) is an autoimmune 
disease has led to the search for an auto-antigen. In addition, studies 
are exploring the T cell receptor repertoire in IBD patients for 
changes that may provide clues regarding etiopathogencsis. Using 
monoclonal antibodies to T cell receptor variable-gene products or 
polymerase chain reaction analysis of variable-gene mRNA expression, 
the mucosal T cell repertoire has been examined in humans. The 
intestinal intraepithelial lymphocytes show a significant degree of 
oligoclonal expansion that may represent local antigen exposure or 
unique selection processes. This is in keeping with studies that show 
that murine intestinal intraepithelial lymphocytes undergo positive and 
possible negative selection independent of the thymus. In the inflamed 
human gut, shifts in the T cell receptor repertoire may also reflect 
recruitment of peripheral T cells to the gut. In one study, a subset of 
Crohn's disease patients was shown to have an increase in the 
proportion of variable beta 8 peripheral blood lymphocyte and 
mesenteric lymph node cells, suggesting a %%7eSuperantigen7o%% effect. 

Th 

authors hypothesized that changes In the functional T cell receptor 
repertoire can also occur which might be independent of changes in the 
distribution of T cells expressing variable beta T cell receptors. In 
fact, the authors have shown there is a selective decrease in the 
cytotoxic function of peripheral variable beta 8 T cells in Crohn's 
disease. Furthermore, stimulotion with the variable bcto 8 selective 
bacterial enterotoxin 7<.%%staphylococcal%7o% %%7ocnterotoxin7o7o% 
7«%%E7,%% 

failed to increase the cytotoxic function in this subset of Crohn's 
disease potients compared with controls. This suggests that in Crohn's 
disease, variable beta 8 T cells have undergone on alteration in 
function that may reflect previous exposure to o %7o%superantigen7o7o7o 
-like stimulus. The relationship to the etiology and pathogenesis of 
IBD remains to be defined. 
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BONE-MARROW DEVELOP SENSITIVITY TO LOW-DOSES OF 
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Languoge; ENGLISH Document Type: ARTICLE 

Abstract: Normal strains of mice are rendered sensitive to small amounts 
(3-10 mu g)of 7o7o7oStaphylococcal7o7o7o enterotoxin B (SEB) by 
transplanting bone marrow cells of SCID donor mice to lethally 
irradiated recipients. Four to 12 weeks post-transplantation, SEB 
induces 56-1007o lethality. Tronsplantation of normal mouse bone marrow 
cells, cither alone or with the SCID mouse selected bone marrow cells, 
does not confer SEB sensitivity. These data imply that either 
irradiotion ablates certain cell population(s), that confer resistance 
to SEB in normal mice (populotions that ore absent in the SCID donor 
mice) or that the donor cells selectively repopulate recipients with 
SEB-sensitive cells. This model wiH help elucidate the cells, 
cytokines and the SEB peptide fragments responsible for SEB toxicity 
and will be useful in identifying promising vaccine candidates and in 
developing preventive medicines to protect against this potent toxin. 
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/Abstract: The T cell receptor (TCR) Vbeta-determining region of two 

bacterial 7«7o7»superantigens7o%%, %7o7c.staphylococcaiyc.7ff7o enterotoxin 
A (SEA) 

and SEE, has been mapped to the COOH- terminal region of SEA and SEE 
using a panel of recombinant SEA/SEE hybrids. Total TCR Vbeto mRNA 
enrichment in human peripheral blood T cell cultures was determined by 
a navel single-tube amplification technique using a redundant 
Vbcta-spccif ic primer. SEA routinely enriched mRNA coding for 
hVbctol.l. 5.3, 6.3, 6.4, 6.9, 7.3, 7.4, and 9.1. while SEE, which is 
837, homologous to SEA, enriched hVbeta5.1, 6.3. 6.4, 6.9, and 8.1 mRNA. 
Exchanging residues 206 end 207 wos sufficient to convert In toto the 
TCR Vbeta response of human peripheral T lymphocytes. In addition, on 
SEA-reactlve murine T cell line, S03 (mVbetal7). unresponsive to 
wild-type SEE responded to SEE-S206N207, while an SEE-specific human 

T 

cell line, Jurkat (hVbcta8.1), unresponsive to SEA was stimulated 
strongly by SEA-P206O207. Exchanging all other regions of SEA and SEE 
except residues 206 and 207 did little to change the Vbeta response. 
Thus, the Vbeto binding region appears to be a stable, discrete domain 
localized within the COOH- terminal region that is largely unoffected by 
the considerable amino acid variability between SEA and SEE. This 
region may interact directly with TCR Vbeto. 
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Proliferation of murine T lymphocytes in blood, lymph nodes, and spleen 
was studied in four in vivo stimulation systems, using BrdU pulse-labeling 
of DNA -synthesizing cells. The T cell response to the 
%%%superantigen%%% 

yo%%StophylococcuS%%yo cnterotoxin B (SEB) was studied in detail. 
VbctaS* T 

cells showed a peak of DNA synthesis 16-24 h after SEB injection, and the 
percentage of BrdU+ CD4 and CDS T cells was higher in blood than in lymph 
nodes and spleen. DNA synthesis was preceded by massive migration of 
Vbeta8+ cells from blood to lymphoid organs, in which the early activation 
marker CD69 was first up-rcgulatcd. SEB-nonspecific Vbeta6+ cells 
showed 

minimal stimulation but, when cycling, also expressed o high level of CD69. 
The other systems studied were injection of the IFN-gammo inducer 
polyinosinic:polycytidylic acid, infection by the BM5 variants of murine 
leukemia virus (the causative ogcnt of murine AIDS), and T cell expansion 
after transfer of normal bone marrow and lymph node cells into 
rccombinasc-activQting gene-2-deficient mice. In each case, a peak of T 
cell proliferation was observed in blood. These data demonstrate the 
extensive redistribution of cycling T cells in the first few hours after 
activotion. Kinetic studies of blood lymphocyte status appear crucial for 
understanding primary immune responses because cycling and redistributing 
T 

lymphocytes arc enriched in the circulating compartment. 
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Nuclear factor of activated T cells and AP-1 are insufficient for IL-2 
promoter activation: requirement for CD28 up-rcgulation of RE/AP. 
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IL-2 gene transcription in T cells requires both TCR and costimulotory 
signals. IL-2 promoter activation in Jurkot T cells stimulated with 
%7o%superantigen%7t>7o presented by Raji B cells requires CD28 activation. 
The 

odditron of rCTLA4Ig, which blocks CD28 binding to its ligond, to the 
cultures decreased IL-2 promoter activation by >80%. Interestingly, 
CTLA4Ig 

did not significantly inhibit the activation of cither NF of activated T 
cells (NFAT) or AP-1 reporters. Therefore, activation of NFATand AP-1 is 
insufficient for IL-2 promoter activation. In contrast, an RE/AP reporter 
was blocked by C'n,A4Ig by >907o. Thus, the requirement for CD28 in 
IL-2 

promoter activotion appears to be due to RE/AP and not the NFAT or 
AP-1 

sites. In addition, these data suggest thot transcriptional activation of 
RE/AP is not mediated by NFAT, because activation of a NFAT reporter is 
not 

effected by the addition of CTLA4Ig. 
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Synovial fibroblasts as target cells for 7o%%staphylococcal%%7o 



cntcrotoxin-lnduccd T-cclI cytotoxicity. 
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Rheumatoid arthritis (RA) is a chronic autoimmune disease of unknown 
aetiology. Recently, %%%superantigens%7o% have been implied in the 
pathogenesis of RA. %%%Superantigens%7o% activate a large fraction of 



celts leading to the production of cytokines-cTraproliferotion. In 
addition, %%7oSupcranti gens 7070% direct cellular cytotoxicity towards 
major 

jllstocomp otlbility complex (MHC) class Il-expressing cells. There isTmi-^ 

owrrrt>^« vhnt r^H-^+r.^;^ T ^oiig >npy jnvnlvrrl rn"-TTir 
pothogcnesrs of RA. In the inflamed synovia class Il-positive synovial 
fibroblasts (SFC) are found. In the present study It was tested whether 
MHC 

class II- positive SFC serve as target cells for 
7o7o7(iSuperanttgen7o7o%-induced 

cellular cytotoxicity, SFC were stimulated with intcrferon-gammo to 
express 

class II antigens, then they were cultivated in the presence of 
CD4-positivc T cells with or without 7o7c.7BStaphylococcar/c.%7o 
enterotoxi ns 

(5E). Cytotoxicity of T cells was measured as release of lactate 
dehydrogenase from SFC. Specific cytotoxicity was only found in the 
presence of class Il-positive SFC depending on the dose of SE. Maximum 
lysis was seen after 20 hr. T-cell cytotoxicity was inhibited by antibodies 
to MHC class II antigens. The dote suggest that class Il-positive SFC not 
only function as accessory cells for SE-mediatcd T-ccIl proliferation and 
interlcukin-2 production but may also be the targets of 
7o%7osuperantigcn7o%% 
-mediated cellular cytotoxicity. 
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Functional characterization of the Interaction between the 

%%7oSuperantigen%%% %7oyoStaphylococcal7o%7c. entcrotoxin A and the TCR. 
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Document type: Journal Article 
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In this report, we show that despite on overall amino acid residue 
identity of more than 80% between the 7o7o7oStaphylococcal%%7e 
enterotoxins 

(SE) A and E, these proteins markedly differ In their absolute requirement 
for the MHC class II during T cell activation. The 7«»%7oSuperantigens%%7o 
were 

produced as C215Fab-SE fusion proteins and analyzed for their ability to 
activate T cells in a MHC class 11- independent manner, using C2 15 Ag 
expressing cell lines as pseudo supcr-APCs. C215Fab-SEA, but not 
C215Fab-SEE, induced T cell cytotoxicity and proliferation in these MHC 
class Il-independent systems. Introduction of a region from SEA, 
comprising 

amino acids 20-27, to SEE transferred the ability to engage T cells in the 
absence of MHC class II. Analysis of the Vbcta specificity of the chimeric 
SEA/SEE molecules and a panel of SEA mutants demonstrated that the site 
for 

TCR interaction covers the edge surrounding the shollow covity on top of 
the SEA molecule. 



alpha-region to cither aid or hinder the interaction with class II predicts 
its frequency in o %7o%superantigen%%%-rcsponding population of T cells. 
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Polymorphonucleor neutrophils as accessory cells for T-cell activation; 

major histocompatibility complex class II restricted antigen-dependent 

induction of T-cell proliferation. 
Radsak M; Iking-Koncrt C; Stcgmaier S: Androssy K; Hansch G M 
Institut fur Immunologie und Medizinische Klinik der Universitat 
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Polymop ho nuclear cells (PMN) of healthy donors do not express mojor 
histocompatibility complex (MHC) class II antigens or the T-cell 
costimulatory molecules CD80 or CD86. Expression of these receptors, 
however, is seen in patients with chronic inflammatory diseases. Wc now 
report that, by culturing PMN of healthy donors with autologous serum, 
Interferon- gamma (I FN -gam mo) and granulocyte-macrophage 
colony-stimulating 

factor (GM-CSF), de novo synthesis of MHC class II, CD80 and CD86 could 
be 

induced. MHC class Il-positivc PMN acquired the capacity to present 
%%%staphylococcus%%% enterotoxin to peripheral T cells, apparent os 
induction of interlcukin-2 (TL-2) synthesis and proliferation of the T 
cells. Moreover, the PMN also processed tetonus toxoid (TT) and induced 
proliferotion of TT-specific T cells in a MHC class Il-restricted manner. 
Token together, these data indicate that PMN can be activated to function 
as accessory cells for T-ccll activotion. 
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Fibronecttn synthesis by activated T lymphocytes: up-rcgulation of a 
surface-associoted isoform with signalling function. 
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Fibronectin (FN) is a major constituent of the extracellular motrix. We 
now provide evidence for a surface-associated isoform of FN that is 
synthesized by T cells upon activation. The T-cell-derived FN has an 
unusuol splice pattern; an additional domain, EDB, is produced whereas 
sequences within another domain, IIICS, arc spliced out. CSl, the binding 
domain for very tote antigcn-4 (VLA-4), however, is still generated. To 
study the potential function of surface-associated FN its synthesis was 
down-regulated by an antisensc oligonucleotide, then proliferation of T 
cells was induced by cross- linked anti-CD3. Proliferation was reduced as 
was expression of CD25. Moreover, when T cells were cultured in high 
density, the synthetic peptide QILDVPST, corresponding to CSl, inhibited 
proliferation, as did antibodies to VLA-4. Wc propose that 
surfoce-ossociated FN is a ligand for VLA-4, which by binding to VLA-4 on 
an adjacent cell, provides a costimulatory signal, thus sustaining T-ccll 
proliferation. 
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Zinc regulates cytokine induction by %%%superantigcns7o%% and 
lipo polysaccharide. 
Driessen C; Hirv K; Kirchner H; Rink L 
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Zinc is known to be greatly involved in the regulation of immune 
functions. Pharmacological zinc supplementation, leading to serum zinc 
concentrations of more than 0.025 mM, has often been suggested to 
improve 

immune responses. However, the exact influence of elevated zinc level on 
immune functions has not yet been investigated. We found that zinc level 
selectively enhances cytokine induction by lipopotysaccharide (LPS) in a 
concentration-dependent fashion; as little as 0.0125 mM supplemental zinc 
led to nearly 50% elevated intcrleukin-1 beta (IL-1 beta) levels both in 
polymorphonuclear cells (PBMC)and whole-blood cultures. The secretion of 
interferon-gamma (IFN-gamma) could be increased more than 10-fold by 0.1 
mM 

zinc. This could not be observed during stimulation with phytohaemogglutin 
(PHA). In contrast, zinc levels concentrotion-dependently down- regulated 
monocyte activation coused by the %%%supcrantigens7«%%, 
7o%%staphylococcal%7o7o 

entcrotoxins A and E (SEA, SEE, more than 90% down-regulation by 0.1 
mM 

zinc), the Mycoplasmo orthritidis-derived %%%superantigen%7o% (MAS), 
but not 

toxic shock syndrome toxin-1 (TSST-1), while T-cell response remained 
unaffected. This was not the result of chemical degradation of the 
%76yoSuperantigensyQ%7o . We assume that zinc concentration 
regulates 

interactions between SEA, SEE and MAS, but not TSST-1 end their 
major 

histocompatibility complex (MHC) class Il-binding sites. Our dota 
demonstrate that zinc levels control the secretion of IFN-gamma and 
monokines after both LPS and 7o7«%superantigen7o7o% challenge within 

0 

clinically relevant range of concentrations. This reveals new perspectives 
and indications for zinc supplementation and also indicates potential risks 
of therapeutic application of zinc. 
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ABSTRACT; Group A streptococci (GAS) express a 7o7oyosupcrantigcn%7o%, 
SpcB, 

having cysteine proteose activity. SpeB exhibits several properties that 
might contribute to virulence, the most recently discovered being the 
ability to cteovc immunoglobulin G (IgG) in a manner similar to that of 
papain. In the present study, we confirmed this latter finding and found 
thot the irreversible inhibition of SpeB protease activity completely 
abolishes IgG cleavage. SpcB cleavage of IgG was not species restricted 
since SpeB cleaved both human, rabbit, and mouse IgG. In order to 
investigate the noturc of the SpeB cleavage of IgG, antibodies were 
immobilized prior to exposure to SpeB, either by unspccific binding of 
the Fc to GAS surfocc proteins or by antigen-specific binding. Analysis 
of the IgG molecules by 5D5-PAGE showed that SpeB could cleave 
antigen-bound antibodies, while the IgG bound to IgG-binding proteins was 
protected from cleavage. In a phagocytosis assay using whole blood, the 
M49 GAS strain NZ131 showed a significantly higher survival than its 
isogenic SpeB 7e%%mutant7o7o%. Furthermore, the addition of extracellular 
supernatant derived from on overnight culture of native NZ131 increased 
the survival of its isogenic spcB derivative. This indicates that SpeB's 
ability to cleave off the Fc part of ontigen-bound IgG contributes to GAS 
escape from opsonophagocytosis while not interfering with the formation 
of a host-like coat by unspccific IgG binding, 
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ABSTRACT: The multidomain bacterial surface protein L (PpL) is a virulence 
factor expressed by only 107o of Peptostrcptococcus magnus strains, and 
its expression is correlated with bacterial vaginosis. The molecular 
basis for its ability to recognize 60% of mammalian immunoglobulin light 
chain variable regions (VL) has been described recently by x-ray 
crystallography, which suggested the presence of two VL binding sites on 
each protein L domain (Graille, M.. Sturo, E. A., Housden, N. G., 
Bcckingham, J. A.. Bottomley, S. P., Bcalc, D., Taussig. M. J.. Sutton. 
B. J., Gore. M. G.. and Charbonnier, J. (2001) Structure 9, 679-687). 
Here, wc report the crystal structure at 2.1 A NG resolution of a protein 
L %%%mutant%%% complexed to an Fab' fragment with only 50% of the 

VL 

residues interacting with PpL site 1 conserved. Comparison of the site 1 
interface from both structures shows how protein L is able to 
accommodate 

these sequence differences and therefore bind to a large repertoire of 
Ig. The x-roy structure and NMR results confirm the existence of two VL 
binding sites on a single protein L domain. These sites exhibit o 



remarkable structural mimicry of growth factors binding to their 
receptors. This could explain the protein L 7o7o7oSuperantigenic%7o7o 

activity 
on human B lymphocytes. 
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ABSTRACT: Streptococcal pyrogcnic 7<.7<,7oenterotoxin7o7o7o C (Spe-C) is a 

%7o7gSupcrantigen7o7o7(, virulence factor produced by Streptococcus 
pyogenes 

that activates T-cells polyclonatly. The biologically active form of 
Spe-C is thought to be a homodimcr containing on essential zinc 
coordination site on each subunit, consisting of the residues Hisl67. 
His201, and Asp203. Crystal lographic data suggested that receptor 
specificity is dependent on contacts between the zinc coordination site 
of Spe-C and the beta-chain of the major histocompatibility complex type 
II (MHCII) molecule. Our results indicate that only a minor fraction of 
dimer is present at T-ccll stimulatory concentrations of Spe-C following 
mutation of the unpaired side chain of cysteine at residue 27 to serine. 
Mutations of amino acid residues Hisl67. His201, or Asp203 had only minor 
effects on protein stability but resulted in grcotly diminished MHCII 
binding, as measured by surface plasmon resonance with isolated 
rcccptor/ligand pairs and flow cytometry with MHCII-expressing cells. 
However, with the exception of the 7o7.7omutants7o%7o D203A and D203N, 
mutation of the zinc-binding site of Spe-C did not significantly impact 
T-cell activation. The mutation Y76A, located in a polar pocket conserved 
among most %7o7osupcrantigens7o7o7o. resulted in significant loss of T-cell 
stimulation, although no effect was observed on the overall binding to 
human MHCII molecules, perhaps because of the masking of this lower 
affinity interaction by the dominant zinc-dependent binding. To o lesser 
extent, mutotions of side chains found in a second conserved MHCII 
alpha-chain-binding site consisting of a hydrophobic surface loop 
decreased T-ccll stimulotion. Our results demonstrate that dimcrization 
and zinc coordination are not cssentiol for biologicol activity of Spe-C 
and suggest the contribution of an alternative MHCII binding mode to 
T-ccll activation. 
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ABSTRACT: The 7o7o7oSupcrantigens7o7o% 7e%7oStaphylococcal7o7<,7o 
7o7o7oenterotoxin7o%7o A 
and E (SEA and SEE) can activate a large number of T-cells, SEA and SEE 
hove opproximately 80% sequence identity but show some differences in 
their biological function. Here, the two 7o7o7esuperantigens7o7o7o and 
analogues were characterized biophysically. SEE wos shown to have a 
substantially higher thermal stability than SEA. Both SEA and SEE were 
thermally stabilized by 0.1 mM Zn2+ compared with Zn2+-rcduced 
conditions 

achieved using 1 mM EDTA or specific replacements that affect Zn2+ 
coordination. The higher stability of SEE was only partly caused by the 
T-ccll receptor (TCR) binding regions, whereos regions in the vicinity of 
the major histocompatibility complex class II binding sites affected the 
stability to a greater extent. SEE exhibited a biphasic denaturotion 
between pH 5.0-6.5, influenced by residues in the TCR binding regions. 
Interestingly, enzyme-linked immunosorbent assay, isoelectric focusing, 
and circular dichroism anolysis indicated that conformational changes had 
occurred in the SEA/E chimerical constructs relative to SEA and SEE. 
I Thus, it is proposed that the Zn2+ binding site is very important for the 
I stability and potency of SEA and SEE, whereas residues in the TCR binding 
I site have a substantial influence on the molecular conformation to 
\ control specificity and function. 
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ABSTRACT; The bacterial 7o7o7osupcrantigcns%7o7«, 
%%%staphylococcal%%% 

%7o%cnterotoxins%%7» and streptococcal pyrogcnic exotoxins, arc grouped 
in 

o family by the conservotion of amino acid sequence and polypeptide 
folding patterns. In the case of Yersinia pscudotubcrculosis-derivcd 
mitogen (YPM), however, there is no noticeable homology with this family, 
although many of the in vitro functional features conform to the criteria 
for 0 %7«7oSupcrantigcn%7o7o. To study the mode of action of YPM ot the 
molecular level, we first generated a number of YPM point 
%%%mutants7o7o% 



with reduced T-cell proliferative activity using random mutagenesis and 
localized the amino acid positions involved in either mojor 
histocompotibitity complex class II or T-ccll receptor Vbcta-interoction. 
Plotting the elucidated positions on the hydrophilicity profile suggested 
that they reside mostly on the outer portion of the molecule. We also 
report that the two cysteines positioned almost at opposing ends of the 
YPM molecule arc connected by an S-S bond the destruction of which 
causes 

fatal damage. Finally, we obtained evidence that YPM partially competes 
with 7o7o%staphylococcal7o%7o %7o7centcrotoxin7o%7o 7o7o7oE7o%7o for 
human leukocyte 

antigen-DR binding. This raises the question of whether these different 
types of 7o%7osupcrantigcns7o7o7o hove acquired the same function by 
genetic 

convergence or originated from a common ancestral gene. 
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ABSTRACT: 7o7*7oSuperantigens7o7o7o (SAgs) octivate T-cells in a manner 
specific 

to the V-beta region of the T-cell antigen receptor. Stimulations by SAgs 
provoke drastic T-cetl activation that leads to programmed cell death or 
the anergic state of responding cells. To chorocterizc the signal 
transduction pathway initiated by SAgs, 7o7o7omutant7o7o7o lines derived 
from 

the human leukemic T-cell line Jurkat were tested for their reactivities 
against prototypic SAgs, %%%staphylococcal7o%% 7o7o7ocntcrotoxins%%%. 
The 

J.CaMl.6 cell line, which lacks Lck expression and lost reactivity 
against T-ccll antigen receptor-mediated stimulation, was activated by 
7o7o7oStaphylococcal7<,7e7o 7o7o7oentcrotoxins7o%7o in a manner 

indistinguishable 
from the Jurkat cell line. In contrast, the J. 45.01 cell line, which 
lacks expression of functional CD45, showed severely impaired reactivity. 
The role of Lck appears to be replaced by another Src family 
protein- tyrosine kinase. Fyn. In J.CaMl.6 cells, Fyn was rapidly 
phosphorylatcd and activated after 7o7o%staphylococcal%7o7o 

7o 7o 7oC nterotox i n7o %7o 
treatment. The ki nose- inactive %7o%mutant7g7e7« of Fyn significantly 
suppressed the reactivity against 7o%%staphylococcal7o%7(, 

7o7o7oenterotoxin7»%7o 
7o7*7,E7*7o% in J.CaMl.6 cells, and the expression of the active form of Fyn 
reconstituted reactivity against 7o7«7eStaphylococcal7o%% 

7o%%enterotoxin%7o% 
7o7o7oE7o%7o in J.45.01 cells. These results demonstrate that SAgs activate 
T-cells in on Lck-indepcndent pathway and that Fyn plays a critical rote 
in the process. 
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ABSTRACT: The %%7oSuperanttgens%%7o %7o%stQphylococcal%%7o 

7o%7ocntcrotoxinyci7o% A 
and E (SEA and SEE) both contact major histocompatibility complex (MHC) 
class II molecules on two sites located on the alpha and beta chains. We 
have investigated the role of the T cell receptor (TCR)a chain in the 
modulation of the various topologies of TCR/SEA (or SEE)/class II 
complexes. For this purpose, wc have used three mouse V-beta-20 T cell 
lines expressing different V-atpha domains and two T cell hybridomas 
expressing mouse V-beta-1 or V- beta- 11 segments. The response of these T 
cells to SEA and SEE was studied in the context of presentation by 
wild -type human MHC class 11 molecules; or by 7o7o7omutants7o7o7o on MHC, 

in 

each of the two 7*7o%supcrantigen7o7o% binding sites (position alpha-39K 
and 

beta-81H) to which the 7o7o7osuperantigens7o%7* con still bind but with an 
altered conformation. Although V-beta-20 Tccll lines arc efficiently 
stimulated using SEA and SEE presented by wild-type HLA-DRl molecules, 
our results show that the nature of the TCR V-alpha domain can affect 
differently the recognition of the toxins bound to 7o7o7omutant7o7(,7o class 
II 

molecules. This suggests that various functional topologies exist for 
both SEA and SEE/class II complexes and that the T cell response to each 
of these complexes can be modulated by the V-alpha domain of the TCR. 
Interestingly, the recognition of SEA and SEE is achieved in different 
fashions by a given V-beta-20 T cell line. 
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ABSTRACT: CD26 (Tpl03) is a proteolytic enzyme (dipeptidyl peptidase IV) 
expressed on the T cell surface that defines an alternative activation 
signal for human T lymphocytes. It is absent from or present in only low 
amounts on resting T cells but it is expressed strongly after activation. 
Crosslinking of CD26/Tpl03 via the monoclonal antibody CB.l triggers 
functional activities in prcactivated T cells. To study the molecular 
requirements for T cell octivatlon via CD26 we transfccted o cDNA 
encoding CD26 into several CD26-negative cells. In Jurkot T cell leukemia 
cells that normally do not express the CD26 antigen, the transfccted CD26 
molecule is functional because the monoclonal antibody CB.l induces an 
increase of cytosolic Ca-2+ concentration and IL-2 production. For this 
stimulatory effect a crosslinking of the monoclonal antibody CB.l is 
necessary. After modulation of the TCR/CD3 complex the transfccted 

Jurkdt 

cells were insensitive to triggering via CD26. Moreover, a 
CD26- transfccted TCR -negative 7o7o7ovariant7o7o% Jurkat cells did not 
respond 

to CD26 triggering despite high levels of expression of the molecule on 
their surface. These data demonstrate thot the function of CD26/Tpl03 is 
dependent on the expression of the T cell receptor complex. In search of 
a physiological function of CD26 we found a costimulatory effect of mAb 
CB.l in combination with the nonstimulatory anti-CD3 antibody BMA030 
and 

an additive effect in the response to the 7o%7osupercntigen7o7o% 
%%%staphylococcal%%7« %%%enterotoxin%7»% 7«%%E7o%%. Tronsfected 
Jurkat cells, 

however, did not show a rcproducibly cnhonced responsiveness to the 



7o7o7esuperantigen7e7o7o compared to that of untransfected cells. 
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ABSTRACT: Toxic shock syndrome (T5S) is an acute onset illness 
characterized by fever, rash formation, and hypotension that can lead to 
multiple organ failure and lethal shock, as well as desquamation in 
patients that recover. The disease is caused by bacterial 
7o7o7oSuperantigens7o7o7o (SAGs) secreted from 7o7o7oStaphylococcus7o7o7o 
aureus ond 

group A streptococci. SAGs bypass normal antigen presentation by binding 
to 

class II major histocompatibility complex molecules on antigen-presenting 
cells and to specific variable regions on the b-chain of the T-ccll antigen 
receptor. Through this interaction, SAGs activate T cells at orders of 
magnitude above antigen-specific activation, resulting in massive cytokine 
release that is believed to be responsible for the most severe features of 
TSS. This review focuses on clinical and epidemiological aspects of TSS, as 
well as important developments in the genetics, biochemistry, immunology, 
and structural biology of SAGs. From the evolutionary relotionships between 
these important toxins, wc propose that there arc five distinct groups of 
SAGs. Reprinted by permission of the publisher. 

TEXT: 

Key Words 7o%7oStaphylococcus7o7o7o aureus. Streptococcus pyogenes, 
hypotension, T cell stimulation 

INTRODUCTION 
Toxic shock syndrome (TSS), which has been sporadically reported as 
7o7*7oStaphylococcal7o7o7o scarlet fever since 1927 (154), was first formally 
described by Todd and colleagues in 1978 in a landmark paper that 
recognized the disease as a major systemic illness associated with 
noninvasive 7o7o7oStaphylococcus%7o7o aureus infection in children (164). 
Major 

interest in the disease was sparked during the early 1980s when a 
significant number of 7o7o7«staphylococcal%7o7<, TSS cases occurred in 
otherwise 

healthy young women using high-absorbency tampons (32, 146). Although 
TSS 

has traditionolly been associated with S. aureus, it is clear that the 
group A streptococci (GAS: Streptococcus pyogenes) also cause a similar 
disease. 

The fundamental hypothesis for the development of TSS is that 
infection with S. aureus or GAS results in the production of toxin, which 
in turn leads to illness. %7o7oStaphylococcal7o7o7o TSS patients do not 
normally 

have detectable bacteremia, yet clinical features of the disease are 

systemic, suggesting that TSS results from on intoxication with bocterial 

products. In 1981 two research groups independently characterized a 

secreted protein from S. aureus that was highly associated with 

menstrua I -associated TSS (11, 144). This toxin, named toxic shock syndrome 

toxin- 1 (TS5T-1) (12), is responsible for nearly all coses of 

menstrua I -associated TSS. This association is likely due to its apparent 

unique ability among these toxins to cross mucosal barriers (142). 

Nonmcnstrual-associated %%%staphylococcal%7o% TSS is normally 

ossocioted 

with TSST-1, %7o%5taphylococcal%%7o %%7oenterotoxin%%% (SE) serotype 
B (SEB), 

or SEC (15, 137). 

Although %7o%staphylococcal%%7» TSS often occurs with localized 
infection, streptococcal TSS generally occurs concurrent with on invasive 
episode of streptococcal disease that may include bocteremio, cellulitis, 
necrotizing fasciitis, or myonecrosis. The crythrogenic toxins from GAS 
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The %%%superantigcns%%% 7o%7oStaphylococcal%7o% 
%7o%cnterotoxin7»7o7o A ond E 

(SEA and SEE) both contact major histocompatibility complex (MHC) class 
II 

molecules on two sites locotcd on the alpha and beta chains. We hove 
investigated the role of the T cell receptor (TCR) alpha chain in the 
modulation of the various topologies of TCft/SEA (or SEE)/class H 
complexes. For this purpose, we have used three mouse V bcta20 T cell lines 
expressing different V alpha domains and two T cell hybridomas expressing 
mouse V betol or V betall segments. The response of these T cells to SEA 
and SEE was studied in the context of presentotion by wild-type human 
MHC 

doss II molecules; or by 7o7<,7omutants7o7o7o on MHC, in each of the 
two 

7o7(.7osuperantigen7o7o7o binding sites (position alpha 3 9K and betaSlH) to 
which 

the 7o7o7oSuperontigens7o7o7o can still bind but with an oltered 
conformation. 

Although V beta20 T cell lines ore efficiently stimulated using SEA ond SEE 
presented by wild-type HLA-DRl molecules, our results show thot the 
nature 

of the TCR V alpha domain can affect differently the recognition of the 
toxins bound to 7o7*7omutant7<.7o7o class II molecules. This suggests that 
various 

functional topologies exist for both SEA and SEE/class II complexes and 
that the T cell response to each of these complexes can be modulated by 
the 

V alpha domain of the TCR. Interestingly, the recognition of SEA and SEE is 
achieved in different fashions by a given V beta20 T cell line. 
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2,3,7,8-tctrachlorodibenzo-p-dioxin (TCDD) induces Fas-dependent 

activation-induced cell death in 7© %7osupcrantigen%7o%- primed T cells. 
AUTHOR; Camacho Iris A; Nagarkatti Mitzi: Nagorkatti Prckosh S(o) 
AUTHOR ADDRESS: (a)Department of Pharmacology and Toxicology, 
Virginia 

Commonweolth University, Medical College of Virginia Campus, PO Box 
980613, Richmond. VA, 23298-0613, USA**USA E-Mail; 
pnagark@hsc.vcu.edu 

JOURNAL; Archives of Toxicology 76 (10);p570-580 October 2002 2002 

MEDIUM: print 

ISSN; 0340-5761 

DOCUMENT T/PE: Article 

RECORD TVPE: Abstract 

LANGUAGE; English 

ABSTRACT: Immune response against a foreign antigen is characterized by 
a 

growth phase, in which antigen-specific T cells clonally expand, followed 
by a decline phase in which the activated T celts undergo opoptosis, a 
process termed act i vat ion- induced cell death (AICD). In the current 
study, we hove investigated the phose at which 
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) acts to downrcgulotc the 
antigen-specific T cell response. To this end, C57BL/6 +/+ mice were 
injected with 7o7*7oStaphylococcal%7o7o %7o%cnterotoxin7o7<,7o %%%P<VM 
(SEA) into 

the footpads (10 mug/footpad), and simultaneously treated with TCDD (10 
or 50 mug/kg intraperitoneal ly). At various time points, the draining 
lymph node (LN) cells were analyzed for SEA -activated T cells. The data 
demonstrated that in C57BL/6 +/+ mice, TCDD treatment did not alter the 
growth phase but facilitated the decline phase of SEA-reactive T cells. 
TCDD caused a significant decrease in the percentage and obsolute 
numbers 

of CD4+ and CD8+ SEA-responsive T cells expressing Vbeta3+ and Vbetall* 
but did not of feet SEA-nonresponsive Vbeta8+ T cells. Upon in vitro 
culture, TCDD-exposed SEA-immunizcd LN cells exhibited increased levels 
of opoptosis when compared with the vehicle controls. When Fas-deficient 
(C57BL/6 Ipr/lpr) or Fas ligand defective (C57BL/6 gid/gid) mice were 
treated with TCDD, they failed to exhibit a decrease in percentage and 
cellularity of SEA-reoctivc T cells, thereby suggesting a role of Fas-Fas 
ligand interactions in the TCDD-induced downregulation of SEA-reactive T 
cell response. The resistance to TCDD-induced decrease in T cell 
responsiveness to SEA seen in Fas- and FasL-7o%7omutant7o%7o mice was 
neither 

due to decreased aryl hydrocarbon receptor (AhR) expression nor to 
oltered T cell responsiveness to SEA. The current study demonstrates that 
TCDD docs not prevent T cell activation, but prematurely induces 
Fas-bosed AICD, which moy contribute to the deletion of antigen-primed T 
cells. 
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T-ccll immunothercpy for human MK-l-expressing tumors using a fusion 
protein of the 7«7«,7osuperantigcn7o7o7» SEA and anti-MK-1 scFvontibody. 
AUTHOR; Ueno Aruto; Arakawa Fumiko; Abe Hironori; Motsumoto Hiscnobu; 
Kudo 

Toshio; Asano Ryutoro; Tsumoto Kohci; Kumagai Izumi; Kuroki Motomu: 

Kuroki Masahide(o) 
AUTHOR ADDRESS; (a)Departmcnt of Biochemistry, Fukuoko University 
School of 

Medicine, 7-45-1 Nonakuma, Jonan-ku, Fukuoko, 814-01B0**Japan E-Mail; 

kurokrma@fukuoka-u.oc.jp 
JOURNAL: Anticancer Research 22 (2A);p769-776 March-April, 2002 
MEDIUM: print 
ISSN: 0250-7005 
DOCUMENT TYPE; Article 
RECORD TYPE: Abstract 
LANGUAGE; English 

ABSTRACT; Background; The bacterial 7»%%supcrantigen%7o% 



%%%staphylococcal7o7o% 

yo7o%cntcrotoxtn%%7o 7<.%>7c.A%7o% (SEA) is an extremely potent octivotor 
of T 

lymphocytes when presented on major histocompotibility complex (MHC) 
class II molecules. To develop a tumor-specific 7o7o7oSupcrantigen7o7o7o for 
cancer therapy, we constructed a recombinant fusion protein of SEA and 
the single-chain variable fragment (scFv) of the FU-MK-1 antibody, which 
recognizes o glycoprotein antigen (termed MK-1 antigen) present on most 
carcinomas. Materials and Methods: We employed recombinant DNA 
techniques 

to fuse recombinant 7o7o7omutant7o7o7o SEA to an scFv antibody derived 
from 

FU-MK-1 and the resulting fusion protein (SEA/FUscFv) was produced by a 
bacterial expression system, purified with a metal-affinity column, and 
characterized for its MK-1 -binding specificity and its antitumor 
activity. Results: The SEA/FUscFv fusion protein retained the reoctivity 
with MK-l-cxprcssing tumor cells, introduced a specific cytotoxicity of 
lymphokine-activoted killer T-cells to the tumor cells, and consequently 
suppressed the tumor growth in a SCID mouse xenograft model. Conclusion: 
This genetically engineered SEA/FUscFv fusion protein may serve as a 
potentially useful immunotheropcutic reogent for humon MK-l-exprcssing 
tumors. 
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Structural basis for obro gated binding between 797e7oStaphylococcal7o7o7o 

7(.7o7oenterotoxin7o7o7o 7o7o7c.A767o7o 7o7o7osupcrantigen7o7o7o vaccine and 
MHC-IIatpha. 

AUTHOR: Krupka Heike I; Segeike Brent W; Ulrich Robert G: Ringhofer 
Sabine; 

Knapp Mark; Rupp Bernhard(a) 
AUTHOR ADDRESS: (a)Macromolecular Crystallography and Structural 
Genomics, 

Lowrence Livcrmore Notional Laboratory, LLNL-BBRP, University of 
California, L-448, Livermorc, CA, 9455r*USA E-Mail: br@llnl.gov 

JOURNAL: Protein Science 11 (3):p642-651 March, 2002 

MEDIUM: print 

ISSN: 0961-8368 

DOCUMENT T/PE: Article 

RECORD TYPE: Abstract 

LANGUAGE: English 

ABSTRACT: 7o7o7oStaphylococcal7o7o% 7<,%7oenterotoxins7<.7o% (SEs) are 
%%%supcrantigcnic7*%% protein toxins responsible for a number of 
life- threatening diseases. The X-ray structure of o 

7o7o7oStaphylococcal%%7o 
%%%enterotoxin7.7o7o %7o7oA7<,7.7o (SEA) triple-%7o%mutant%7o7o (L48R, 

D70R, end 

Y92A) vaccine reveals a cascade of structure! rearrangements located in 
three loop regions essential for binding the alpha subunit of major 
histocompatibility complex class II (MHC-II) molecules. A comparison of 
hypothetical model complexes between SEA ond the SEA triple 

7„7o7omutant7o7o% 
with MHC-II HLA-DRl clearly shows disruption of key ionic and 

hydrophobic 

interactions necessary for forming the complex. Extensive dislocation of 
the disulfide loop in particular interferes with MHC-Halpha binding. The 
triple-%7o7omutant%7o7o structure provides new insights into the loss of 
%%%supcrantigenicitY%%% and toxicity of an engineered 
%%%superantigen%%% 

and provides o basis for further design of %%7oenterotoxin%%7o vaccines. 
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Synergistic immunopotcntioting effects induced by T-cell and B-cell 

%%%superantigen%%% in mice. 
AUTHOR: Mondal Tcpan K; Bhatta D; Ray Prasanta K; Pol Prakriti(o) 
AUTHOR ADDRESS: (a)Division of Haemotology, Dept. of Pothology and 



Bacteriology, Institute of Post Graduate Medical Education and Research, 

244, A. J. C. Bose Road, Colcutto, 700020* *India 
JOURNAL: Immunological Investigations 30 (3);pl69-180 August, 2001 
MEDIUM; print 
ISSN: 0882-0139 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

ABSTRACT: 7o%%Staphylococcar/c%7o 

7o%7oEntcrotoxin%7o7o-%%%A7o7o%(SEA), a 27 kDa 
monomeric protein, produced by some stroins of %%7oStaphylococcus%7o7o 
aureus, is a prototype T-cell 7o%7oSuperantigen%7»7e which causes 
proliferation of cytotoxic T- lymphocytes and produces cytokines like 
TNF-alpho and IFN-gamma. Recently Protein A (PA), a 42 kDa membrane 
protein of the 7o7o7oStaphylococcus7c.7o% aureus Cowan-I strain, has been 
termed a B-cell super antigen. It has been shown to cause multiple 
immunological responses. In the present study we examined the effect of 
these two 7o7o7oSuperantigens7o7o7o used separately as well as combination 

in 0 

normal mouse system. It has been shown that combination trcotment of PA 
and SEA is more effective than that of each individual one. FACS analyses 
of cell cycles showed that a finely turned cellular collaborotion 
occurred in various phases of cell growth and proliferative response 
compared with controls (P < 0.01). It has also been shown that the 
percentage of various cell types bearing different clusters of 
differentiation markers, e.g., CDS*, CD34+ increases considerably due to 
the combined effect of PA ond SEA. We also observed thot 
co-administration of both the elicits different soluble mediators like 
cytokines (TNF-olpha, INF-gommo, IL-lbeta). No apoptotic phenomenon 
was 

observed (from the cell cycle analysis) for the dose of PA and SEA. used 
for the experiments, suggesting that these doses of PA and SEA should be 
%%%non%%%-%7«7otoxic%%%. 



/C, 



7/7/5 (Item 5 from file: 5) 
DIALOG(R)Filc 5:Biosis Previcws(R) 
(c) 2003 BIOSIS. All rts. reserv. 

13026270 BIOSIS NO.: 200100233419 

Antagonistic effects of the 7o7o7oStaphylococcal7o7o7o 7«7*7ocntcrotoxin7o7o7o 
%%%A%%% 

7o7o7omutant%7o%, 5EAF47A/D227A, on psoriasis in the SaD-hu 
xenogeneic 

transplantation model. 
AUTHOR: Boehncke Wolf-Henning(a); Hardt-Wcincit Katjo; Nilsson Helen; 

Woltcr Manfred; Dohlstcn MikacI; Ochscndorf Falk-Ruedigcr; Kaufmann 

Roland; Antonsson Per 
AUTHOR ADDRESS: (a)Dcpartmcnt of Dermatology, University of 
Frankfurt, 

Theodor- Stern- Kai 7, D-60590, Frankfurt: 
Bochnckc@cm.uni-frankfurt.de** 
Germany 

JOURNAL: Journal of Investigative Dermatology 116 (4):p596-601 April, 
2001 

MEDIUM: print 
ISSN: 0022-202X 
DOCUMENT TYPE: Article 
RECORD TYPE: Abstroct 
LANGUAGE: English 
SUMMARY LANGUAGE: English 

ABSTRACT: Psoriasis is a T-cell-mcdiated immune dermatosis probobly 

triggered by bacterial %%%superantigcns%%%. This pothomechanism has 
been 

experimentally reproduced in a SCID-hu xenogeneic transplantation model. 
We analyzed the effects of different bacterial %%%supcrontigens7o%% on 
the 

induction of psoriasis in this model. %%%Staphylococca!%%% 
%%7ocntcrotoxin7o%% B and exfoliative toxin triggered the onset of 
psoriasis when administered repetitively intracutancously over a period 
of 2 wk, whereas yo%%stcphylococcal%%% %%%cnterotoxin%%% 

representing a distinct subfamily of %7o%staphylococcal%7o% 



%%%cntcrotoxins%%% only mimicked certain aspects of psoriasis. The 
biologic effects of %%%staphytococcar/<.%% %7o7ocntcrotoxin%%% 

7o%%A%%% were 
more pronounced when a mutated form, SEAH187A, of this 

7o%7oSup€rantigen7o7o7o 
with reduced affinity to major histocompatibility complex class II was 
coinjectcd. Another mutated 7o7o7ovariant7o7o7o, SEAF47 A/0227 A, 

exhibiting no 

measurable major histocompatibility complex class II affinity blocked the 

effects triggered by wild -type %7c.7oStaphylococcal7o7o7o 
7o7o7oentcrotoxi n7o7o7o 

7o7o%A7o7o7o when injected in a 10-fold higher dose. Inhibition was specific 

OS induction of psoriasiform epidermal changes by 7o7o7oStaphylococcal7o7o7c. 

7o7o%enterotoxin%7o7o B could not be blocked. As 7o7o%staphylococcal7o7o% 

7o7o7oenterotoxin7o7o7o 7o7o7oA7o7o7o, In contrast to the other 
7o 7o 7oSu pcra nti ge ns 7o %7<, 

tested, is capable of inducing cpidermol thickening but not the typical 

appearance of psoriasis, we conclude that bacterial 
% 7» 7«supera nt i ge ns 7o 7o % 

may differ with regard to their effects on human nonlesional psoriatic 

skin. 

7o%%Staphylococcal%7o7o-%%7oenterotoxin7o%7o-%7o7oA%%%-mediated 
effects 

were blocked by a genetically engineered 7o7<,7oSuperantigen7<.7o7o 
highlighting 

the potential therapeutic use of mutated 7o7e7oSuperantigens%7o%. 
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yo7o7oSuperantigen7o7o7e. recognition by gammadelta T cells; SEA recognition 
site 

for human Vgamma2 T cell receptors. 
AUTHOR: Mori to Craig T{a); Li Hongmin; Lampheor James G: Rich Robert R; 

Fraser John D; Martuzza Roy A; Lee Hoi K 
AUTHOR ADDRESS; (a)Division of Rheumatology, Deportment of Internal 

Medicine and Interdisciplinary Group in Immunology, University of Iowa 

College of Medicine, lowo City, lA, 52242; cratg-morita@uiowa.cdu**USA 
JOURNAL; Immunity 14 (3);p331-344 March, 2001 
MEDIUM; print 
ISSN: 1074-7613 
DOCUMENT TYPE: Article 
RECORD T/PE; Abstract 
LANGUAGE: English 
SUMMARY LANGUAGE; English 

ABSTRACT; Human gammadelta T cells expressing the Vgamma2Vdclta2 
antigen 

receptors recognize nonpcptidc prenyl pyrophosphate and alkylamine 
antigens. We find that they also recognize 7o7e7<.staphylococcat7o%7o 
7o7o7oentcrotoxin7o7o7<. 7o7o7oA7o7«% 7o7c.7osuperantigens7o7o7o in a manner 
distinct from 

the recognition of nonpeptide antigens. Using chimeric and 
7o%%mutant%%7o 

toxins, SEA amino acid residues 20-27 were shown to be required for 
gammadelta TCR recognition of SEA. Residues at 200-207 that ore critical 
for specific alphobeta TCR recognition of SEA do not affect gammadelta 
TCR recognition. SEA residues 20-27 are located in an area contiguous 
with the binding site of V beta chains. This study defines a 
7o7o%superantigen7o7o7o recognition site for a gammadelta T cell receptor 
and 

demonstrates the differences between Vgamma2Vdelta2+ T cell 
recognition 

of %%%supcrantigcns%7o% and nonpeptide antigens. 
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Antibody-directed %%%superontigen7o%%-mediated T-ccll killing of myeloid 
leukoemic cell line cells. 



AUTHOR: Gidlof Cecilia; Carlson Barbro; Dohlsten Mikael; Totterman 
Thomas H 
(a) 

AUTHOR ADDRESS: (a)Dcp. Clinical Immunol., University Hosp., S-751 85 
Uppsala**Swcden 

JOURNAL: European Journal of Haemotology 60 (4):p233-239 April. 1998 
ISSN: 0902-4441 
DOCUMENT T/PE; Article 
RECORD T/PE: Abstract 
LANGUAGE; English 

ABSTRACT: Bacterial 7o7o7oSuperantigens7o%7o (SAgs) bound to MHC class 
II 

molecules on target cells ore efficient activators of cytotoxic T cells 
expressing certain T cell receptor (TCR) Vbeto regions. We described 
earlier that the specificity of the SAg 7o7o7oStaphylococcus7o%yo 
%7o7oenterotoxin%y<>7» 7o7o%A%7o% (SEA) can be changed by introducing a 
D227A 

point mutation in the major MHC class II binding site and by genetically 
fusing the SEA 7o7o7omutant%7o7o (SEAm) to protein A (PA). This SEAm-PA 
fusion 

protein can then be used to direct cytotoxic T cells to tumour cells 
coated with monoclonal ontibodics (mAbs). In this communication, we 
tested the PA-SEAm fusion protein together with mAbs against the 
myeloid 

cell surfoce antigens CD13, CD15 and CD33. A SEA-reactive T cell line was 
used as effector cells against 10 different myeloid leukoemic cell lines. 
Optimal lysis of antigen positive leukoemic cells was obtained at a 
PA-SEAm concentration of 1 ng/ml and effector : torget cell ratios of 
15:1. No correlotion between target cell sensitivity and the level of 
surface antigen expression could be seen. The 6 acute myeloid leukaemia 
(A ML) cell lines tested appeared to be more sensitive than the 4 chronic 
myeloid leukaemia (CML) cell lines. The sensitivity of the AML cell line 
HL-60 could be improved further by stimulation with TNFalpha. This was 
accompanied by incrcosed surfoce ICAM-1 expression whereas specific 
target molecule expression (CD13, CD33) was unchanged. This suggests 
that 

sensitivity to lysis is reloted to the leukoemic subtype and ICAM-1 
expression but not to the tumour antigen density. Our results show that 
it is possible to direct cytotoxic T cells to myeloid leukaemia cells by 
using SAgs linked to mAbs, and encourage the construction and testing of 
a recombinant direct SAg-mAb fusion protein as o candidate drug for 
therapy of myeloid leukaemias. 
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MHC class II- independent, Vbeto-specif ic activation of T cells by 
7o7o7«superantigcn7o7o% 7o7o7cmutants7«7«7o fused to anti-tumor antibodies: 
Implicotions for use in treatment of human colon carcinoma. 
AUTHOR: Newton D(a); Dohlsten M; Londo P; Kollcnd T; Olsson C; Kotb M(a) 
AUTHOR ADDRESS: (a)Univ. Tenn.- Memphis, Memphis, TN**USA 
JOURNAL: Human Immunology 55 (SUPPL. l);pn 1997 
CONFERENCE/MEETING; 23rd Annual Meeting of the Americon Society 
for 

Histocompatibility and Immunogenetics Atlanta, Georgia, USA October 
14-19, 1997 

SPONSOR; The American Society for Histocompatibility and 

Immunogenetics 

ISSN: 0198-8859 

RECORD T/PE: Citation 

LANGUAGE: English 
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A mutation of F47 to A in %%%stophyIococcus%%% %%%enterotoxm%%% 
7o%%A%%% 

activates the T-cell receptor Vbcto repertoire In vivo. 
AUTHOR: RoscndchI Alexander; Hcnsson Johan; Antonsson Per; Sekoly 



Raf ick P; 

Kalland Tcrje; Dohlstcn Mikacl(o) 
AUTHOR ADDRESS: (a)Pharm. Upjohn, Lund Res. Cent., Box 724, S-220 07 
Lund** 

Sweden 

JOURNAL: Infection and Immunity 65 (12):p5118-5124 Dec, 1997 
ISSN: 0019-9567 
DOCUMENT TYPE: Article 
RECORD TYPE". Abstract 
LANGUAGE: English 

ABSTRACT: The bacterial %%%superantigen%%7o %7o%staphylococcal%%% 
%7o7oentcrotoxin7o7o% 7o7o7oA7o7o7o (SEA) binds with high affinity to major 
histocompatibility complex (AAHC) closs II molecules and subsequently 
activotes T cells bearing particular T-cell receptor (TCR) VP chains. 
Structural and mutational studies have defined two distinct MHC class II 
binding sites located in the N-tcrminal and C-terminal domains of SEA. 
The N-tcrminal F47 amino acid is critically involved in a low-of finity 
interaction to the MHC class H alpha-chain, while the C-terminal 
residues H187, H225, and D227 coordinate a Zn2+ ion and bind with 
moderate affinity to the beta-chain. In order to analyze whether the 
SEA-MHC class H alpha-chain interaction plays a role in dictating the in 
vivo repertoire of T-cell subsets, we studied distinct VP populations 
after stimulation with wild-type SEA (SEA{wt))and SEA with an F47A 
mutation (SEA(F47A)). Injections of SEA(wt) in C57BL/6 mice induced 
cytokine release in serum, strong cytotoxic T-lymphocyte octivity, 
expansion of T-cell subsets, and modulated expression of the T-cell 
activation antigens CD25, CDllo, CD44, CD62L, and CD69. SEA-reactive 

TCR 

Vbcta3+ and Vbetall+ T cells were activated, while TCR Vbeta8+ T cells 
remained unaffected. The SEA(F4A) 7t>7o%mutant7o7<,7o protein induced a 
weaker 

T-cell response and failed to induce substantial interleukin-6 production 
compared to SEA(„). Notably, SEACF47A) foiled to activate TCR Vbctall* 
T 

cells, whereas in vivo expansion and modulation of T-cell activation 
markers on TCR Vbcta3+ T cells were similar to those for SEA(wt). A 
similar response to S£A(F47A) was seen among CD4* and CD8+ T cells. 
Activotionof TCRVbcta3+ and TCR Vbctall* T-cell hybridomas confirmed 
that SEA(F47A) activates TCR Vbeta3+ but not TCR Vbeton+ T cells. The 
date support the view that the SEA-N-terminol MHC class II alpha-chain 
interaction defines a topology that is required for engagement of certain 
TCR VP chains in vivo. 
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Functional analysis of Mycoplasma arthritidis-derivcd mitogen interactions 

with class II molecules. 
AUTHOR: Bernatchez Chantalc; Al-Daccok Rccm; Mayer Pierre Etongue: 

Mehindate Khali I; Rink Lothar; Mechcri Solah; Mourad Walid(a) 
AUTHOR ADDRESS: (a)CRRI, CHUL, Room 9800, 2705 Blvd., Laurier, 
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eiV 4G2**Canada 
JOURNAL: Infection and Immunity 65 (6):p2000-2005 1997 
ISSN: 0019-9567 
RECORD TYPE: Abstract 
LANGUAGE: English 

ABSTRACT; The ability of 7o7o7osuperantigens7o%7o (SAGs) to trigger 
various 

cellular events via mojor histocompatibility complex (MHC) closs II 
molecules is largely mediated by their mode of interaction. Having two 
MHC class n binding sites. 7o7o%staphylococcal%%% %%%entcrotoxin%%% 
%%%A7«7o7o (SEA) is able to dimeri zc MHC class II molecules on the cell 
surface and consequently induces cytokine gene expression in humon 
monocytes. In contrast, cross-linking with specific monoclonal antibodies 
or T-cell receptor is required for %%7oStaphylococcal%7o% 
%%%cnterotoxin7o%7« 
B (SEB) and toxic shock syndrome toxin 1 (TSST-1) to induce similar 
responses. In the present study, we report how Mycoplasma 
arthritidis-derived mitogen (MAM) may interact with MHC class II 
molecules to induce cytokine gene expression in human monocytes. The data 



presented indicate that MAM-induced cytokine gene expression in human 
monocytes is Zn-2+ dependent. The MAM-induced response is completely 
abolished by pretreatmcnt with SEA 7o7o7omutants7o7<i7o that hove lost 
their 

capacity to bind either the MHC class II alpha or beta chain, with 
wild-type SEB, or with wild-type TSST-1, suggesting that MAM induces 
cytokine gene expression most probably by inducing dimerizotion of class 
II molecules. In addition, it seems that SEA and MAM interact with the 
some or overtopping binding sites on the MHC class H beta chain and, on 
the other hand, that they bind to the alpha chain most probably through 
the regions that are involved in SEB and TSST-1 binding. 
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Selection of phagc-disploycd 7o7o7osupcrantigen7o7o7o by binding to 
cell-surface 
MHC class II. 
AUTHOR: Wung Jay L; Goscoigne Nicholas R J(a) 
AUTHOR ADDRESS: (a)Dcp. Immunol., Scripps Res. Inst., 10550 North 
Torrey 

Pines Road, La Jollo, CA 92037**USA 
JOURNAL: Journal of Immunological Methods 203 (l):p33-41 1997 
ISSN: 0022-1759 
RECORD P/PE: Abstract 
LANGUAGE: English 

ABSTRACT: We have expressed the 7e7o7osupcrantigen7o7o7e 
7o7o7cstaphylococcal7o%7<, 

7o7o7oenterotoxin7o7o7o %%%k%Vo% (SEA) on the surface of bacteriophoge 
as a 

fusion with the gene VIII protein (gVIIIp). This phage-disployed 
7o7o7osuperontigen7o7*7o retains the properties inherent in the natural 
protein. It binds to MHC class II and activates T-cells bearing 
appropriate V-beta regions. A flexible 5-amino acid linker sequence 
between the SEA molecule and the phage coat protein improved the 
production of functional phage-disployed SEA. Binding to MHC class 
Il-expressing cells effectively selected SEA-phage from non-SEA-phoge 
background. This indicates that this will be on effective method for 
selecting new specificities of 7o7(,7oSuperantigen7o7o7o from libraries of SEA 
%7o7omutants7o%7o and for cloning of novel 7o7o7oSupcrantigens7o7o7e. 
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ABSTRACT: Previous work demonstrated that human cytotoxic T cells 
activated 

by 7o%%superantigens7o7o% can lyse major histocompotibility complex 
(MHC) 

class n-positive target cells as well as MHC closs H- negative tumour 
cells coated with conjugates of monoclonal antibodies ond 
7o7«%superantigens7o7o%. In order to decreose MHC class H affinity, and 
therefore unwanted binding of the 7o%7oSuperantigen%7o% 

%%%staphylococcal7«%% 
7o%%cnterotoxin%%% %%%A%%% (SEA) to MHC class H molecules, a 

point 

mutation was introduced into the SEA gene. This mutotion (SEAD227A) 



resulted in an approximately 3-log reduction of affinity to human 
leucocyte antigen (HLA)-DR, but cytotoxicity mediated by this 
%%%mutant%%% %%%supcrantigen%7o% towards antibody- label led 
tumour cells is 

as efficient as cytotoxicity mediated by the native %7o%supcrantigen%%%. 
We therefore compared the T-cell act i voting potency of native and 
mutated 

SEA. Our data show that SEAD227A is 4- to 5-log less effective than 
native SEA when activation of resting T cells is essayed in terms of 
blast formation, expression of cell surface activation markers and 
cytokine release. Furthermore, presenting either SEA or 5EA0227A to 
MHC 

class Il-negotive mononuclear cells by MHC class Il-negotive tumour cells 
did not result in significont blast formation of T cells, up-regulation 
of CD25 or cytokine release. This suggests that lysis of MHC class 
Il-negativc tumour cells is efficiently Induced by monoclonal ontibody 
targeted 7o7o%supcrantigen%%%, while activation of resting T cells 
requires 

additional co-stimulatory signals. 
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%7o%Superantigen%7o7o vaccines: A comparative study of genetically 
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ABSTRACT; 7o7o7oSuperantigcns7o7»7o exert their pathologic effects by 
direct 

binding to major histocompatibility complex (MHC) class II molecules and 
T cell antigen receptors (TCR), thus circumventing the normol, 
antigen-specific immune response. A direct link between disease and toxin 
suggests an excellent opportunity for vaccine intervention. Site-directed 
%%%mutants%%% of %%%staphylococcal7o%7c. %%%cntcrotoxin%%% 

7o%7oA7o7o7o (SEA) 
that hove attenuated binding to cither the TCR or the MHC class II 
molecule were developed. Both kinds of SEA 7c.7o7omutants7o7o7o induced 

high 

levels of antibody agoinst SEA when used as vaccines, and the immunized 
onimols were fully protected when challenged with wild type toxin. 
However, o residual lethality was associated with the attenuated 
TCR -binding 7o7o7omutont7o%7o, These results, combined with an 
lunder standing 

\ of the molecular nature of 7o7o7oSuperantigcn7o%% and receptor 
^tercet Ions, 

I indicate that targeting MHC doss H binding by site-directed mutagenesis 
jwill produce the most effective vaccine. 
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HLA class 11 on HIV particles is functional in 7o%7oSuperantigen7o%% 
presentation to human T cells: Implications for HIV pathogenesis. 
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ABSTRACT: The mechanisms of immune suppression by the human 
immunodeficiency virus, HIV-1, arc more complex than simple helper T cell 
deletion via infection and viral-induced lysis. Since the recent 
description of cellular proteins ossocloted with HIV suggests that these 
proteins may be active in viral pathogenesis, the noture of HLA class II 
gene product carried on HIV, one of the most abundant of the human 
components carried with the virus, was examined. HIV bearing HLA-DR was 
shown to oct with bacterial 7o7<»7osupcrantigcn7c.7e7o, 

7o7o7oStaphylococcal7o7o7o 
7o7<,7oentcrotoxin7o7o7o 7o7*7oA7«7o7o (SEA), to stimulate highly purified 

human T 

lymphocytes. T cell stimulation by wild-type HIV was shown by both 
Induction of prollferotlon and by production of the cytokine Interleukin 
2 (IL-2). In contrast, HIV produced from 7o7o7omutant7o7o7o cells lacking 
class 

II genes were unable to cooperate with SEA to activate T cells. Neither 
whole HIV nor several proteins purified from HIV (gpl20, gp41, p24, p7, 
and p6) exhibited 7o7o7oSuperantigen7o7o7o-flke activity In this system. 
HLA-DR-bearIng HIV could. In the continued presence of SEA, induce T cell 
apoptosis, as detected by nuclear fragmentation and morphological 
criteria. These data Indicate thot human cellular proteins associated 
with HIV may be biologically active, and these proteins should be 
considered In mcchonisms of viral pathogenicity and immunogenicity. 



7/7/15 (Item 15 from file: 5) 
DIALOG(R)File 5:Blosis Prcvlews(R) 
(c) 2003 BIOSIS. AM rts. reserv. 

10273436 BIOSIS NO.: 199698728354 
Biochemical and mutational analysis of the hlstldine residues of 
%7o7oStaphy Iococcal7e7o7o 7o7o7oenterotoxi n%7o7o 7o7o%A 7«7«,7o. 
AUTHOR: Hoffman Mark(a); Trcmaine Mary; Mansfield John; Betley Marsha 
AUTHOR ADDRESS; (a)304 Fred Hall, 1550 Linden Dr., Madison, WI 
53706**USA 

JOURNAL; Infection and Immunity 64 (3);p885-890 1996 
ISSN: 0019-9567 
DOCUMENT TYPE: Article 
RECORD TYPE; Abstract 
LANGUAGE; English 

ABSTRACT: The goal of this study was to examine the role of hlstldine 
residues in the biologicol activities of %%%staphylococcal%%% 
7o7o7oenterotoxln7o7o% %7<.7oA7o7o7o (SEA). Corboxymethyloted SEA was 

unable to 

stimulate murine T-cell proliferation but was resistant to monkey stomach 
lavage fluid degradation, suggesting that native conformation was intact. 
Site-directed mutagenesis of the histidine residues of SEA wos 
subsequently performed. SEA-H44A (SEA with histidine 44 replaced with 
alanine). SEA-H44D, SEA-H50A, SEA-H50D, SEA-HIMA, SEA-H114D, 
SEAH187A. 

and SEA-H187D retained %%7*superantigen%7o7o and emetic activities, 
whereas 

SEA-H225A and SEA-H225D were defective In the ability to stimulote 
T-cell 

proliferation. These %7«%mutants7e7e% were unable to compete with SEA 
for 

binding to Raji cells, suggesting that the defect in SEA-H225A and 
SEA-H225D Is due to impaired major histocompatibility complex class H 
binding. SEA-H225D provoked an emetic response in monkeys only if fed at 
high doses, while SEA-H225A did not provoke an emetic response at low or 
high doses. In comparison, SEA-H61A and SEA-H61D were defective in 
emetic 

activity but not In the ability to stimulote murine T-ccll proliferation. 
Overall, these studies show that the car boxy- terminal histidine at 
residue position 225 of SEA is Important for both the 
%%%superantigen%%% 

and emetic activities of this %%%enterotoxin%%%. Histidine 61 appears to 
be important for emetic activity but not for %%%superantigen%%% 
activity. 



V y consistent with the hypothesis thot the two activities arc separobic In 
%%%staphylococcal%%% %%7ocnterotoxins%%%. 
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ABSTRACT: Mutational studies indicate that the %yo%supcrantigcn%%% 

%%7ostaphy!ococcal%%% 7o7o7centerotoxin%%% 7o7o7oA7o7o7o (SEA) has two 
separate 

binding sites for major histocompatibility complex (MHC) class II 
molecules. Direct evidence is provided here for the formation of SEA-MHC 
class II trimers in solution. Isoelectric focusing separated SEA-HLA-DRl 
complexes into both dimers and HLA-DR1-SEA2 trimers. The molor rotio 
of 

components wos determined by dual isotope labeling. The SEA 
%yo%mutant7o7o7o 

SEA-F47S, L48S, y92A, which is deficient in MHC class II alpha-chain 
binding, formed only dimcrs with HLA-DRl, whereas o second SEA 
7o7o7Bmutant7o7*7o. 5EA-H225A, which lacks high-affinity MHC class II 
betc-choin binding was incapable of forming any complexes. Thus SEA 
binding to its MHC receptor is a two-step process involving initial 
beta-chain binding followed by cooperative binding of a second SEA 
molecule to the class II a chain. 
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ABSTRACT: The bacterial 7e7o7osupcrantigen7o7o7o 7o7o7oStaphylococcal7<,7o7o 
%7«7ocntcrotoxln%7o% 7o7o7oA7o7o7o (SEA) is a highly potent activator of 
cytotoxic 

T cells when presented on MHC class H molecules of target cells. Our 
earlier studies showed that such SEA-directed T cells efficiently killed 
chronic B lymphocytic leukemia (B-CLL) cells. With the ultlmote goal to 
replace the naturol specificity of SEA for MHC class II molecules with 
the specificity of a monoclonal ontibody (mAb), wc Initially mode a 
mutated protein A -SEA (PA-SEAm) fusion protein with gt 100-fold 
reduced 

binding affinity for MHC class II compared to native SEA. The fusion 
protein wos successfully used to direct T cells to B-CLL cells coated 
with different B lineage specific (CD19, CD20) or associated (CD37, CD40) 
mAbs. The PA-SEAm protein was 10- 100-fold more potent against mAb 
coated 

compared to uncooted HLA class 11+ B-CLL cells. No correlation wos seen 
between the amount of mAb bound to the cell surface end sensitivity to 
lysis. Preactivation of B-CLL cells by phorbol ester increased their 



sensitivity, and lysis was dependent on ICAM-1 molecules. However, no 
preactivation of the target cells was needed when a cocktail of two or 
four mAbs was used. Circulating leukemia and spleen cells were equally 
well killed. We conclude that the natural target specificity of SEA, MHC 
class II, con be reduced by mutagenesis and novel binding specificity can 
be introduced by linkage to tumor reactive mAbs. Our findings encourage 
the construction of recombinant SEA %7o%mutant7(»7o% fusion proteins for 
specific T cell therapy of hematopoietic tumors such as B-CLL. 
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ABSTRACT; Bacterial 7o7o7o super ant igens7o7o7o (SAgs) are potent activators 
of T 

lymphocytes and play a pathophysiological role in Gram-positive septic 
shock and food poisoning. To characterize potential MHC class II binding 
sites of the bacterial SAg 7o7o7oStaphylococcal7o7o7o 7o7oyoenterotoxin7€.7o7o 
(5E)A, 

we performed alanine substitution mutagenesis throughout the C-tcrminus 
and at selected sites in the N-terminol domain. Four amino acids in the 
C-terminus were shown to be involved in MHC c\qss II binding. Three of 
these amino acids, H225, D227 and H187, had a major influence on MHC 
class 11 binding and appeared to be involved in coordination of a Zn-2+ 
ion. Alanine substitution of H225 and D227 resulted in a 1000-fold 
reduction in MHC class II affinity. Mutation at F47, which is equivolent 
to the F44 previously shown to be central in the MHC class II binding 
site of the SAg SEB, resulted in a 10-fold reduction in MHC class II 
affinity. The combination of these mutations in the N- and C-tcrminal 
sites resulted In a profound loss of activity. The perturbation of MHC 
class n binding in the various %%%mutants%%% was accompanied by o 
corresponding loss of ability to induce MHC class Il-depcndent T cell 
proliferation and cytotoxicity. All of the SEA 7o7o7omutcnts7o%% were 
expressed as Fab- SEA fusion proteins and found to retain an intact T cell 
receptor (TCR) epitope, as determined in a mAb targeted MHC c\(xss 
II -Independent T cell cytotoxicity assay. We propose o model in which the 
N- and C-tcrminal sites in SEA cooperate to form c high affinity 
interaction which involves binding to two separate MHC c\ass II 
molecules. Considering the previously described SEB-HLA-DR complex, this 
1 study Indicates that SAgs may bind monovalently or blvolcntly to MHC 
I class II molecules and could be presented to the TCR as a dimeric or 
V trimcric complex. 
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ABSTRACT: While recent evidence strongly suggests that the third 
complementarity determining regions (CDR3s) of T cell receptors (TCRs) 
directly contact antigenic peptides bound to major histocompatibility 
complex (MHC) molecules, the nature of other TCR contact(s) is less 
clear. Here we probe the extent to which different antigens can affect 
this interaction by comparing the responses of T cells bearing 
structuroily related TCRs to cytochrome c peptides and 
%%%staphyl6coccal%%% %%%cntcrotoxin%%% %%7oA%%% (SEA) 

presented by 13 

%%%mutont%%7o antigen-presenting cell (APC) lines. Each APC expresses o 
class II MHC molecule (I-E-k) with a single substitution of an amino acid 
residue predicted to be located on the MHC alpha helices and to point 
"up" towards the TCR. We find that very limited changes (even a single 
amino acid) in either o CDR3 loop of the TCR or in a contact residue of 
the antigenic peptide can have o profound effect on relatively distant 
TCR/MHC interactions. The extent of these effects can be as great as 
that 

observed between T cells bearing entirely different TCRs and recognizing 
different peptides. We also find that %7o%superantigcn7e%% presentation 
entails o distinct mode of TCR/MHC interaction compared with peptide 
presentation. These data suggest that TCR/MHC contacts can be made in a 
variety of ways between the same TCR and MHC, with the final 
configuration apparently dominated by the antigen. These observations 
suggest a molecular basis for recent reports in which cither peptide 
analogues or 7o%%supcrantigens%%% trigger distinct pathways of T cell 
activotion. 
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ABSTRACT; We have generated yo7o%mutant%7o7o mice that do not express 
pp59fyn, 

a nonreceptor protein tyrosine kinase related to pp60src, by homologous 
recombination in embryonic stem cells, fyn- mice did not display on overt 
phcnotypc. Because fyn is ossociated with the T cell receptor (TCR), 
thymocyte and T cell signaling was analyzed in the %%%mutant7o%% 
background. Cross-linking of TCR-CD3 in thymocytes led to markedly 
reduced colcium fluxes and abrogated proliferation, whereas mature 
splenic T cells retained largely normol proliferotlon despite depressed 
calcium movements and IL-2 production. Similarly, proliferation induced 
by Thy-1 cross- linking wos reduced in thymocytes but not in splenic T 
celts, fyn- thymocytes were impaired at a late stoge of maturation ond 
showed limited clonal deletion to the Mis- la self-%%%supcrantl9en7o%7o 
but 

not to %%%staphylococcal%%% %%%enterotoxin%%% %%%A%%%. These 
results 

implicate fyn as a critical component in TCR signaling in thymocytes and, 
potentially, in the progress that determines T cell repertoire in the 
adult mouse. 
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Abstract; Although the biological properties of 7o7o7<,staphylococcal7o7o7o 
7o7o7oenterotoxin7o7*7e %7o%A7e7o7o (SEA) hove been well characterized, 
structural insights into the interaction between SEA and major 
histocompati bitty complex (MHC) class II have only been obtained by 
modeling. Here, the crystal structure oftheD227A 7o7o7ovariant7o7o7o of 

SEA 

in complex with human MHC class II has been determined by X-ray 
crystallography. SEA(D227A) exclusively binds with its N-terminot 
domain to the alpha chain of HLA-DRl. The ability of one SEA molecule 
to crosslink two MHC molecules was modeled. It shows that this SEA 
molecule cannot interact with the T cell receptor (TCR) while a second 
SEA molecule interacts with MHC. Because of its relatively low 
toxicity, the D227A %%7ovariant7o7o% of SEA is used in tumor therapy. 
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Abstract; 7o%7oStaphylococcal7o%7o %7o7ccnterotoxins%7o% (SEs)are 
%7o7osuperantigenic7«7*7o protein toxins responsible for a number of 
life-threatening diseases. The X-ray structure of a 
%%%staphylococcal%%% %%%enterotoxin%7o% %7o7oA7o%7« (SEA) triplc- 
7o7o7omutant7o7o7c (L48R, D70R, and Y92A) vaccine reveals a cascade of 
structural rearrangements located in three loop regions essential for 
binding the alpho subunit of major histocompatibility complex class II 
(MHC-II) molecules. A comparison of hypothetical model complexes 
between SEA and the SEA triple 7«7.7*mutant%%7o with MHC-II 

HLA-DRl clearly 

shows disruption of key ionic and hydrophobic interactions necessary 
for forming the complex. Extensive dislocation of the disulfide loop in 
particular interferes with MHC-IIatpha binding. The 
triple-%%%mutant%%% 

structure provides new insights into the loss of 
yo%%supcrantigcnicity%%% and toxicity of on engineered 
7o%%superantigen%%% and provides a basis for further design of 
%%%enterotoxin%%% vaccines. 
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Abstract: The structure of a 7o7c.7omutant7o7e,7o form of 
7o%7<,staphylococcal7o%7o 

%7o%enterotoxin7o7o7o %%7oA%7o% (SEA) has been determined to 2.1 
Angstrom 

resolution. The studied SEA substitution H187 -> A187 (SEA(H187A)) 
leods to on almost 110-fo!d reduction of the binding to major 
histocompatibility complex (MHC) class II. HI 87 is important for this 
interaction since it coordinotes Zn2+. The zinc ion is thought to hold 
MHC class II and SEA together in a complex. Interestingly, only one of 
two molecules in the asymmetric unit binds Zn2+. H225, D227, o water 
molecule, end H44 from a symmetry-related molecule ligate Zn2+. The 
symmetry -related histidinc is necessary for this substituted Zn2+ site 
to bind to Zn2+ at low zinc concentration (no Zn2+ added). Since a 
water Molecule replaces the missing HI 87, H44 binds Zn2+ at the 
position where beta H81 frorm MHC class II probably will bind. Dynamic 
light scottering analysts reveals that in solution as well as in the 
crystal lattice the SEA(H1 87 A) 7o7o7omutant7<.7o7o forms aggregates. The 
substitution per sc docs not cause aggregation since wild-type SEA also 
forms aggregates. Addition of EDTA reduces the size of the aggregates, 
indicating a cross-linking function of Zn2+. In agreement with the 
biological function, the aggregation is weak (i.e. not revealed by gel 
filtration,) and non-specific. 
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Title; Structural features of a zinc binding site in the 
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streptococcal pyrogcnic exotoxin A (SpeAl): Implications for MHC class 

IT recognition 

Author(s): Baker M; Gutman DM; Papageorgiou AC; Collins CM; Acharya KR 
(REPRINT) 
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USA 

Languoge: English Document Type; ARTICLE 

Abstract: Streptococcal pyrogenic exotoxin A (SpcA) is produced by 
Streptococcus pyogenes, ond has been associated with severe infections 
such as scarlet fever and Streptococcal Toxic Shock Syndrome (STSS). 

In 

this Study, the crystal structure of SpeAl (the product of spcA allele 
1) in the presence of 2.5 mM zinc was determined at 2.8 Angstrom 
resolution. The protein crystallizes in the orthorhombic space group 
P2(l)2(l)2, with four molecules in the crystal logrophic asymmetric 



unit. The final structure has a crystal logrophic R-factor of 21.4% for 
7,031 protein atoms, 143 woter molecules, and 4 zinc atoms tone zinc 
atom per molecule). Four protein ligands-Glu 33, Asp 77, His 106, and 
His 110-form a zinc binding site that is similar to the one observed in 
0 related 7o7o7osupcrantigen7oy67o, 7o7Q7oStaphylococcoaI%7«7o 
7o7o7oenterotoxin%7o7<, 

C2. 7o7o7oMutant7o7o7o toxin forms substituting Ala for each of the zinc 
binding residues were generoted. The affinity of these 7o7o7omutants7o7o7o 
for zinc ion confirms the composition of this metal binding site. The 
implications of zinc binding to SpcAl for MHC class ii recognition are 
explored using a molecular modeling approach. The results indicate 
that, despite their common overall architecture, 7o7o7«supcrant(gcns7o7*7e 
appear to have multiple ways of complex formation with MHC class II 
molecules. 
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Title; 7o7o7oSuperontigen7o7o7e recognition by gamma delta T cells; SEA 

recognition site for human V gamma 2 T cell receptors 
Author(s): Morito CT (REPRINT) ; Li HM; Lamphcar JG; Rich RR; Fraser JD; 

Moriuzza RA; Lee HK 
Corporate Source: Univ Iowo,Coll Med, Dept Internol Med, Div 
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Immunol, Houston//TX/77030; Emory Univ.Sch Med, Dept Med Microbiol 
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Journal: IMMUNIP/, 2001, V14, N3 (MAR), P331-344 
ISSN: 1074-7613 Publicotion dote: 20010300 

Publisher: CELL PRESS, 1100 MASSACHUSETTES AVE,, CAMBRIDGE, MA 
02138 USA 

Language: English Document Type; ARTECL6 

Abstract: Human gamma delta T cells expressing the V gamma 2V delta2 
antigen receptors recognize nonpeptidc prenyl pyrophosphate and 
olkylamine antigens. We find that they also recognize 
7o%7<,staphylococcal7o7o7o7o7o7oentcrotoxin%7o7c 7o7o7oA7o%% 

7o7o7<.supcrantigens7o7o7« in a 

manner distinct from the recognition of nonpcptide antigens. Using 
chimeric and %7*%mutant%%% toxins, SEA amino acid residues 20-27 

were 

shown to be required for gamma delta TCR recognition of SEA. Residues 
at 200-207 that are criticol for specific alpha beta TCR recognition of 
SEA do not affect gammo delta TCR recognition. SEA residues 20-27 are 
located in on area contiguous with the binding site of V beta chains. 
This study defines a %%7oSuperantrgen7o7*7o recognition site for a gamma 
delta T cell receptor and demonstrates the differences between V gamma 
2V dclta2(+) T cell recognition of %7o7osuperantigens7o7o7o and nonpeptide 
antigens. 
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Title; Diverse repertoire of the MHC class Il-peptldc complexes is required 

for presentation of viral %%%superantigens%7«% 
Author(s); Golovkino TV (REPRINT) ; Agafonova Y; Kozonsky D; Chervonsky 
A 

Corporate Source: Jackson Lab,600 Main St/Bor Harbor //ME/04 609 
(REPRINT); 
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ISSN: 0022-1767 Publication dote: 20010215 
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Language: English Document Type: ARTICLE 

Abstract: Among other features, peptides affect MHC class II molecules, 
causing changes in the binding of bacterial 7«7o%superontigens7o%% 
(b-Sag), Whether peptides can alter binding of viral 
%%7<.superantigcns7o7o% (v-Sag) to MHC class II was not known. Here we 
addressed the question of whether mutations limiting the diversity of 
peptides bound by the AAHC class II molecules influenced the 
presentation of v-Sag and, subsequently; the life cycle of the mouse 
mammory tumor virus (MMTV). T cells reactive to v-Sog were found in 
mice lacking DM molecules as well as in A(b)Ep-transgenic mice in which 
MHC class U binding grooves were predominantly occupied by on 
invariant chain fragment or E alpha (52-68) peptide, respectively, APCs 
from the 7o7o7«mutant7o7o7o mice failed to present v-Sag, as determined 

by 

the tack of Sag-specific T cell activation. Sag-induced T cell 
deletion, and by the aborted MMTV infection. In contrast, mice that 
express I-A{b) with a variety of hound peptides presented v-Sog end 
were susceptible to MMTV infection. Comparison of v-Sag and b-Sag 
presentation by the some 7o7o7omutant7o7o7o cells suggested thot 
presentation 

of v-Sag hod requirements similar to that for presentation of toxic 
shock syndrome toxin-l. Thus, MHC class II peptide repertoire is 
criticol for recognition of v-Sog by the T cells and affects the 
outcome of infection with a retrovirus. 
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Title: 7o7o7o5taphylococcus7e7o7o aureus isogenic 7o7o7omutant7o7o7q, deficient 

in 

toxic shock syndrome toxin- 1 but not 7o7o7oStaphylococcal7o7o7o 
7o7<.7oenterotoxin7o7o7o 7o7o7oA7o7o7o production, exhibits attenuated 
virulence in 

a tampon-associated vaginal infection model of toxic shock syndrome 
Author(s): DeBoer ML: Kum WWS; Chow AW (REPRINT) 
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Abstract: Since menstrual toxic shock syndrome (MTSS)is associated with a 

predominant clone of yo%7oStaphylococcus%7o7o aureus which produces 
both 

toxic shock syndrome toxin-1 (TSST-l)and yo7o7oStaphylococcal7o7o7* 
%%7eentcrotoxin%%7o 7o7o%A%%% (SEA), we sought to clarify the role of 
TSST-1 ino tampon-associated vaginal infection model in New Zeoland 
White (NZW) rabbits, using isogenic tst(+)/sea(+) S. aureus 
%%%mutants%7o% in which rst was inactivated by allelic replacement. 
Rabbits infected with the tst(-)/sea(*) strain became ill within 3 
days, with fever, weight loss, conjunctival hypcrcmio, ond lethargy. 
Mortality was significantly higher with the tst(+)/sea(+) strain 
compered to its tst(-)/sea(*) isogenic derivative (4/13 vs. 0/14; p < 
0.05, Fisher's exact test, 2-tailed). Mean fever index was higher (p < 
0.005; t test, 2-tailed) and weight loss more sustoined among survivors 
in the tst(*)/sea(*) group. Furthermore, culture filtrates from the 
tst(*)/sea(*) strain induced a significantly greater response in 



mitogcnesis and TNF alpha secretion from rabbit splenocytes in vitro 
compared to the tst(-)/sca(*) isogenic derivative. Thus, regardless of 
the role of SEA, TSST-1 significantly contributed to both morbidity and 
mortality in this tampon-associated vaginal infection model in NZW 
rabbits. This is the first demonstration of the potential role of 
TSST-1 and SEA in the pathogenesis of MTSS with a MTSS-ossociatcd 
clinical S. aureus strain in a relevant animal model. 
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Abstract; Genetically engineered fusion proteins of the 
7o7o 7oSu pera nt i gen7o 7o % 

7o7o%staphylococcal7o%7o %7o7ocnterotoxin%7c% %7o%A%7o% (SEA) and 
tumor-reactive 

monoclonal antibodies. C215F(ab)-SEA and C242F(ab)-SEA, have been 
generoted and shown to be effective in mediating %%7oSuperantigcn7o7oyo 
-antibody directed cellular cytotoxicity against human carcinoma cells 
expressing the CA215 or CA242 antigens in an MHC class H-indepcndent 
manner. In an attempt to reduce the in vivo toxicity of 
%%%superantigcn%%% administration, alanine substitution mutations in 
SEA at residues F47 and D227 that affect SEA binding to class H 
molecules have been created and genetically linked to C215F(ab) or 
C242F(ab). The purpose of this study was to determine whether these 
F-ab- SEA 7o7o7omutant7o7o7o fusion proteins, that hove low MHC class H 
binding affinities, were still able to stimulate human T cells in a V 
beta-specific manner in the presence or absence of MHC class II 
molecules. The SEA wt- and SEA-D227A-based fusion proteins shared 
the 

ability to activote V beta 5.2-, V beto 6-, V beta 7-, V beta 9- and V 
beta 18-bearing T cells, whereas F-ab-SEA-F47A protein activated only V 
beta 6- and V beta 7 -bearing T cells. The fusion of F-ob fragments onto 
SEA wt, SEA-F47A or SEA-D227A had no effect on the V beta 
specificity 

of these %7o7oSuperantigens7o7o7o. F-ab fusion proteins containing cither 
SEA wt or SEA 7c%7c.mutants7e%7o were presented, in the absence of 
class II 

molecules, by CHO cells transfected with CA215 and CD80 and all induced 
the expansion of only V beta 6-, V beta 7- and V beta 18-bearing T 
cells. F-ab- SEA %%7omutant%%% fusion proteins may provide attenuated 
therapeutic agents that, while still able to specifically target high 
offinity T cells for MHC doss II -independent local tumor killing, will 
not induce excessive systemic toxicity. 
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Abstract: Studies in our laboratory and others have recently shown that 
%%%staphylococcal%%% %%%cnterotoxin%%yo-dcrivcd 

% % %su perant i gens %% \ 

stimulate proinf lommotory cytokine gene expression in vitro. We have 
therefore investigated the ability of 7o7oyoSupcrantigens%%% to induce 
leukocyte accumu lotion at extrovasculor sites in vivo using the 
subcutaneous air pouch model. Injection of %7o%staphylococcal7o%% 
%%%enterotoxin%%% %%%A%%% (SEA) induced a significant 

accumulation of 

leukocytes over basal levels in a time- and dose-dependent manner. It 
was also shown that %7o%su perant igens%7o% arc capable of inducing this 
response in mice depleted of CD4(+) T cells, as well as in severe 

• combined immune-deficient and nude mice. These observations suggest 
thot %%%superantigens%7c.% are capable of inducing leukocyte 

accumulation 

independently of the presence of T lymphocytes. Experiments were also 
conducted using %7o7omutantyoyo7o SEAs that have a reduced binding 
affinity 

for major histocompatibility complex (MHC) Class II molecules, as well 
as using MHC Class II -deficient mice. The results of these experiments 
indicated that MHC Class II molecules are not required for the observed 
effect of %%%superantigens%7o7o in vivo. Taken together, these results 
indicate, first, that bacterial 7o7c7oSuperantigens7o7o7o promote 
inflammation in subcutaneous tissue in vivo and, second, the potential 
existence of a novel receptor for 7o7o7osupcrantigens7o7o7« that mediates 
this subcutaneous inflammatory response. 
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Abstract; %% %Su perant igens%% 7.. (SAgs) arc a collection of bocteriol and 
viral proteins with potent immunostimulotory properties. SAgs bind to 
Major Histocompatibility Complex Closs H (MHC H) molecules of antigen 
presenting celts (APCs) ond activate a high frequency of T lymphocytes. 
To target a T-ccll attack against tumor cells we genetically linked 
tumor-specific antibody Fas fragments to the SAg 

%%7oStaphylococcal%%% 



%7o7ocnterotoxin7o7o% 7«7o%A%7o7o (SEA). Fab- SEA fusion protein 
efficiently 

targeted to solid tumors and induced o T-ccll-medtated eradication of 
established metastases in animal models. Successful therapy was 
T-cell -dependent and required tumor specificity of the Fas moiety of 
the Fab-SEA fusion protein. Due to the high affinity of SAg for MHC II, 
a limitation of this approach was retention of Fab-SEA proteins in 
normal tissues expressing MHC II, which caused systemic immune 
activation and dose limiting toxicity. We recently solved the structure 
of SEA and applied structure- based drug design to develop a novel 
generation of *man-made' SAg with improved pharmacological and 
pharmacokinetic properties, Mutation of the major MHC II binding site 
of SEA substantially reduced retention in MHC II; tissues and systemic 
toxicity, while local immune activation at targeted tumor sites was 
retained. The FLU- SEA 7o7o7omutants7o7o7<, display a 10 000-fold higher 
affinity for tumor tissue compared to normal tissue and the therapeutic 
window was improved > 100-fold compared to native Fab-SEA protein, 
,Thus 

\ protein engineering can be applied to convert harmful bacterial toxins 
I into tolerable tumor-specific agents. (C) 1998 Elsevier Science B.V. 
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Abstract: HLA-DM focilitates peptide acquisition by MHC class H proteins 
within the endosomcs of APC by facilitating release of invariant chain 
peptide intermediates (CLIP) from the class II molecules. T2 cells have 
o deletion in the MHC II region which deletes HLA-DM and MHC II 

genes. 

T2 cells transfcctcd with MHC class II proteins are defective in 
protein presentation, a defect that is corrected by HLA-DM 
tronsfection. Here wc show that T2 cells transf ectcd with A(k) arc also 
impaired in binding and presentation of the %7c.%superantigcn7o7»% 
staphyococcal 7o%7oenterotoxin7o7o7o and that HLA-DM 

tronsfection 

corrects this defect. The poor ability of SEA to bind to A(k) on 
DM-deficient cells is somewhat surprising since A(k) has a low affinity 
for CLIP and is not predominantly occupied with CLIP on T2 cells 
compared to wild-type APC. These data suggest an influence of HLA-DM 

on 

the structure or composition of the A(k)/pcptide complex beyond its 
role in the release of invariant chain peptides. (C) 1998 Academic 
Press. 
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Abstract: The bacteria! 7o%7oSuperantigen7o7o7o 7o7o7oStaphylococcal7<i7o7o 

%7<,%entcrotoxtn7<,%% %%7oA7c7o7o (SEA) binds with high affinity to 
major 

histocompatibility complex (MHC) class H molecules and subsequently 
activates T cells bearing particular T-cell receptor (TCR) V bcto 
chains. Structural and mutational studies have defined two distinct MHC 
class II binding sites located in the N-terminal and C-tcrminal domains 
of SEA. The N-terminal F47 amino acid is critically involved in a 
low-affinity interaction to the MHC class II alpha-chain, while the 
C-terminal residues H187, H225, and D227 coordinate a Zn2+ ion ond bind 
with moderate affinity to the beta-chain. In order to onalyze whether 
the SEA-MHC class II alpha-chain interaction plays a rote in dictoting 
the in vivo repertoire of T-cell subsets, rye studied distinct V beta 
populations after stimulation with wild-type SEA [SEA((wt))] and SEA 
with on F47A mutotion tSEA((F47A))]. Injections of SEA((wt)) in 
C57BL/6 

mice induced cytokine release in serum, strong cytotoxic T- lymphocyte 
activity, expansion of T-ccll subsets, and modulated expression of the 
T-cell activation antigens CD25, CDlla, CD44, CD62L, and CD69. 
SEA -reactive TCR V beto 3(+) and V beta 11(*) T cells were acti voted, 
while TCR V beta 8(+) T cells remained unaffected. The SEA((F47A)) 
7o7o%mutant7o7o7o protein induced a weaker T-ccll response and failed to 
induce substantial interleukin-6 production compared to SEA((wt)). 
Notably, SEA((F47A)) failed to activate TCR V beto 11(+) T cells, 
whereas in vivo expansion and modulation of T-ccll octivatlon markers 
on TCR V beta 3(+) T cells were similar to those for SEA((wt)). A 
similar response to SEA((F47A)) was seen among CD4+ and CDS* T cells. 
Activation of TCR V beta 3(+) and TCR V beta 11(*) T-cell hybridomas 
confirmed that SEA((F47A)) activates TCR V beta 3(+) but not TCR V 
beta 

11(+) T cells. The data support the view that the SEA-N-tcrminal MHC 
class II alpha-chain interaction defines a topology that is required 
for engagement of certain TCR V beta chains in vivo. 
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Abstract: Repeated injections of a fusion protein containing the 

%7*%superantigen7o7o7o%7o%staphylococcal%7o7o %7o%enterotoxin%%% 

7o7o%A7o%7o(SEA) 

combined with a Fab fragment of a tumor-specific ontibody is a highly 
efficient immunotherapy for mice expressing lung melanomo 
micrometostasls. In the present study, the systemic and local immune 
responses generated by this therapy were analyzed at a cellular level. 
Two distinct but coupled immune reactions occurred after repeated 
therapy. Tumor necrosis factor and macrophage inflammatory protein-1 
alpha and -1 beta were immediately synthesized, in the absence of T 
lymphocytes, at the local tumor site in the lung. This wos followed by 
the induction of VCAM-1 adhesion molecule expression on pulmonary 
vascular endothelial cells, concurrently, the early response in the 
spleen was characterized by the induction of selective T cells 
producing intcrlcukin (IL)-2. The primed and expanded SEA-reactive V 
beta 3- and V beta 11 -expression T lymphocytes accumulated to the 

tumor 

area only after Fab-SEA therapy and were not present in the lung when 
SEA, Fab fragment, or recombinant IL-2 was injected. The 
tumor-inf ittrattng T cells produced large amounts of interferon-gamma, 
but no IL-2 or Th2 type of lymphokincs were detected at the tumor site 
in the Fab- SEA -targeted anti -tumor immune response. These results 
emphasize the necessity to investigate several sites of antigen 
presentotion to elucidate the effects of immunotherapy. 
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Abstract: A murine mAb (BAL-1) was previously shown to induce apoptosis 
when cross-linked on the cell surface of different B acute lymphocytic 
leukemic (ALL) and pro-myelocytic cell lines. The present study shows 
that BAL-1 specifically recognizes the MHC class I (MHC-I). The 
apoptotic response was not dependent on the epitope specificity, since 
other anti-MHC-I antibodies, reacting with different monomorphic 
determinants of the alpha chain or beta(2)-microglobulin. also induced 
opoptosis in these cells, However, external cross-linking of antibodies 
wos strictly required for the apoptotic effect. Among cells originating 
from mature peripheral blood B cells, anti-CD40-stimulated cells were 
susceptible to anti-MHC-I-tnduced apoptosis, whereas B cells activated 
with %%7oStaphylococcus%%7o aureus Cowan I (SAC) or with the 
7*7«%superantigcn7e7«7« %7«7«staphylococcal7*7o7. %%7oentcrotoxln7o%7o 

%%%A%%% (SEA) 

were non-rcsponslve. Mature SEA -activated T cells were also resistant 
to MHC-I-lnduccd opoptosis. In situ terminal deoxynuclcotidyl 
transferase staining of apoptotic cells at various stages during 
MHC-I- induced cell death revealed that apoptosis occurred predominantly 
in the G(2)/M phase of the cell cycle, with the first apoptotic cells 
appeoring after similar to 12 h of incubation. These results suggest a 
role for MHC-I -mediated apoptosis during differentiation and activation 
of certain hematopoietic ceils. 
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Abstract: In this report, we show that despite on overall amino acid 

residue identity of more than 80% between the %7o7oStaphylococcol%%7o 
%7o%cnterotoxins%7o% (S£) A and E, these proteins markedly differ in 
their absolute requirement for the MHC class II during T cell 
activation, The super-antigens were produced as C215Fab-SE fusion 
proteins and analyzed for their ability to activate T cells in a MHC 
class Il-independent manner, using C215 Ag expressing cell lines as 
pseudo super- APCs. C215Fab-SEA, but not C215Fab-SEE, induced T cell 
cytotoxicity and proliferation in these MHC class Il-independent 
systems. Introduction of a region from SEA. comprising amino acids 
20-27, to SEE transferred the ability to engage T cells in the absence 
of MHC class II, Analysis of the V beto specificity of the chimeric 
SEA/SEE molecules and o panel of SEA 7o%%mutants7o%% demonstrated 

that 

the site for TCR interaction covers the edge surrounding the shallow 
cavity on top of the SEA molecule. 
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Abstract: %7o7QSuperantigens7o7e7o bind to MHC class Il-positive cells end 
stimulate T lymphocytes expressing specific V beta regions of the TCR. 
Two distinct regions of %7e%staphylococcal7o%% 7o%7oenterotoxin7ft7o7o 

%7o7oA7o%% 

%7e7osupcrantigen7o7o7o (SEA) have been shown to affect the binding to 
MHC 

class n molecules. Results presented here demonstrate for the first 
time that the SEA-DR interaction can be affected by mutations on the 
class II alpha-chain. Furthermore, we have precisely mapped the 
interaction of the SEA N-terminol domain with the alpha 1 domain of 
HLA-DR. Scatchard analysis using DAP cells transfected with 
7o7o7omutant7o7o7o class II molecules showed a role for residue DR alpha 
K39 

in the binding of SEA. Also, complementation experiments using 
7o%7omutant7o7o% SEA molecules revealed an interaction between SEA 
residue 

F47 and position alpho Q18 on an outer loop of HLA-DR. These 
interactions between SEAF47 and the DR alpha-chain are critical, as 
they allow the recognition by an otherwise nonreactive V beta 1(+) T 
cell hybridoma and induction of tyrosine phosphorylation through the 
TCR. 
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Abstract: The 7o7e7oSuperantigens7o7o% %7*7oStaphylococcal%%7o 

7» 7c. %e nterotoxi n%7o7o 

7*7o7oA7o%7o and E (SEA and SEE) both contact major histocompatibility 
complex (MHC) class II molecules on two sites locoted on the olpha and 
beto chains. We have investigated the role of the T cell receptor (TCR) 
alpha chain in the modulation of the various topologies of TCR/SEA (or 
SEE)/class II complexes. For this purpose, we have usedthree mouse V 
beta 20 T cell lines expressing different V alpha domains end two T 
cell hybridomas expressing mouse V beta 1 or V beta 11 segments. The 
response of these T cells to SEA and SEE was studied in the context of 
presentation by wild-type human MHC doss IT molecules; or by 
7c.%%mutants%%% on MHC.in each of the two %%%supcrantigen%%% 

binding 

sites (position alpha 39K and betaBlH) to which the 
7»%%superantigens7»%% 

con still bind but with an altered conformation. Although V beta 20 T 
cell lines arc efficiently stimuloted using SEAand SEE presented by 
wild-type HLA-DRl molecules, our results show thot the nature of the 
TCR V alpha domain can affect differently the recognition of the toxins 



